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REFINER 


SPECIALIZED FOR REFINING, NATURAL GASOLINE AND PETRO- 
CHEMICAL ENGINEERING, OPERATION AND MANAGEMENT _ 


This is a Hemispheroid. It provides an econo- 
mical means of storing volatile liquids like 
natural gasoline, motor fuel, and aviation 
gasoline under pressure to reduce evapora- 
tion losses. It is one of many efficient Horton 
tanks built for the petroleum industry. 





CHICAGO BRIDGE & IRON COMPANY 


ATLANTA ¢ BIRMINGHAM * BOSTON «+ CHICAGO « CLEVELAND «+ DETROIT « HOUSTON 
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Mighty Mites 


Those little traps with the big thirst— Yarway Impulse Steam Traps—are 


doing a giant's job in hundreds of refineries throughout the country 


Yarways are ideally suited not only for refinery work, but for all industrial 
trapping service. They literally dri’ the condensate—discharging con- 
tinuously on heavy loads, intermittently on light loads. Hence they provide 
maximum heat in the shortest possible ume to keep equipment at top 


efharency 


Yarways are suitable for all pressures without change of valve or seat 
Compact design makes them easy to install, and simplicity of construc- 


won (only one moving part) minimizes maintenance 


Next time old-type traps need repair, consider replacing them with 
Yarway Impulse Traps New Yarways frequently cost less than the repair 
Over 600.000 have been bought! 


our nearest Supply House, or write for Bulletin T-1739 


YARNALL-WARING COMPANY 


128 Mermaid Ave., Philadelphia 18, Pa 


YARWAY IMPULSE STEAM TRAP 
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Specialized Oil Publications of 
THE GULF PUBLISHING COMPANY 
Box 2608, Houston (1), Texas 
PETROLEUM REFINER and The REFINERY CATALOG 
for the refining-natural gasoline industry 
WORLD OIL (formerly The Oil Weekly 


and The COMPOSITE CATALOG 
for the drilling producing-pipe line industry 


Sal 


Ray LL.D ey, Pu 
Warren L.. Baxer. Editorial Director 
L. S. Danrecs, Edite 
s B. Racspare, Managing Edit 
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MASON-NEILAN 


Sales Offices or Distributors in the Following Cities — New York + Buffalo - Chicago - St. Louis - Philadelphia - Houston 


Denver + Pittsburgh - Cleveland . Cincinnati - Tulsa - Atlanta - Los Angeles - San Francisco 


Mason Regulator Company of Canada, Ltd., Montreal and Toronto 
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Positioners Offer All These 
Advantages 


Positioner is rigidly mounted to a pad cast on the spring barrel directly under the 
diaphragm Case; is also adaptable to any Masoneilan control valve now in service 
by means of U-Clamps. Heavily ribbed case is designed for rugged field service. 
All working parts, including force-balance tension spring, are made of 18-8 stainless 
steel. Flexure bearing is of beryllium-copper. Oilite shaft bearing and bronze 


manifold. 


VERSATILITY 


May be used on direct or reverse diaphragm motors; for a wide variety of split 
range operations; may be used to reverse the action of the diaphragm motor; 
stroke ranges 3," to 3", 2” to 4”, 3” to 6"; instrument pressure ranges 3-15, 6-30, 
6-60 psi; output pressure ranges 3-15, 6-30, 10-100 psi; available for motion trans- 


mission up to 6” without multiplying linkage or cams. 


SIMPLICITY 
Everything inside the case — positioner by-pass cock; three air pressure gauges; 
air manifold; pilot; convenient stroke adjustment, rack and pinion type, with cal- 


ibrated scale. 


SERVICING 
Unit is designed for field servicing. Four-way cock in by-pass position by-passes 
controller output direct to diaphragm motor, simultaneously closing all porting to 
pilot and bellows. Pilot and bellows are easily accessible and replaceable, elimi- 
nating any need for removing the positioner from the valve. 


Call or write our office nearest you for complete details 


Sn a 


REGULATOR COMPANY 


1182 ADAMS STREET, BOSTON 24, MASS., U.S.A. 
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Take one of these 12 steps 
to a better LIFE/COST ratio 


F you have a high temperature tube problem, chances 
are you can solve it—and get a better life/cost ratio, too 


— by switching to one of the twelve Timken’ steels above 

These twelve steels are specially developed by The 
Timken Roller Bearing Company to cope with specific 
problems of heat, pressure, corrosion, and oxidation 

and to do it at lowest possible cost. Through analysis 
of your particular requirements, our Technical Staff can 
help you select the one steel that’s best for your job 


Their recommendations are backed by 19 years of ex- 


VEARS AHEAD —THROUGH EXPERIENCE AND RESEARCH 


perience and research in high temperature applications. 


And whichever analysis is selected, you're sure of 
uniformly high quality because of Timken’s outstand- 
ing quality control through every step in production 


Let our Technical Staff help you select your next high 
temperature tubes. There's no cost or obligation. For 
further information on high temperature tubing, write 
or wire The Timken Roller Bearing Company, Steel 
and Tube Division, Canton 6, Ohio. Cable address: 


“TIMROSCO”". 
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“You can engineer any trapping 
job with this book” 


YOU CAN'T GO WRONG 
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HERE is no guess work about steam traps 

or steam trap selection when you have 
the 36-page Armstrong Steam Trap Book to 
work with. You don’t waste money on traps 
that are too big for the job. You don’t get 
inefficient drainage with traps that are too 
small. 

This book explains the design, operation 
and advantages of Armstrong steam traps, 
specifies materials used, gives complete dimen- 
sional data, includes list prices, actual capaci- 
ties under working conditions. There are 10 
pages of tabular and technical data explaining 
how to calculate condensate loads and select 
the correct trap for the job, complete instruc- 
tions on installation and maintenance. The 
Steam Trap Book also describes Armstrong 
traps for draining moisture from compressed 
air systems, Armstrong steam humidifiers for 
adding moisture to dry air and Armstrong 
non-condensable gas purgers for removing ait 
from refrigeration systems. 

Anyone is welcome to a copy of this useful 
guide to good trapping practice. Send for 
yours today. 


ARMSTRONG MACHINE WORKS 
852 Maple S$t., Three Rivers, Mich. 


_ ARMSTHONG STEAM TRAPS 
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Cit-Gon 
widens 
lube-Oil 


horizons 


Cir Con's “twin” vacuum distillation units shown here can 
@och handle 12,500 barrels a day of reduced crude. Design 
Brovides over-capacity to produce a higher proportion of 
Gevtral oils to bright stock when required 


The new Cit-Con lubricating oil plant at Lake 
Charles, La., is an outstanding example of 
Lummus’ design and construction. From the be- 
ginning, the project kept pace with pre-planned 
schedules. Currently, operations and products 
are meeting the most modern standards. 


Lummus vertical heoters distinguish Cit-Con’s two identical 
clay contact plants. One handles light distillates; and the 
other, heavy distillates and bright stocks 


Vacuum units have a common, streamlined contro! room. This 
view shows instrument board and instruments for both of the 
distillation units 





> 


This air view shows the L-shaped layout of the processing 
units. From right to center foreground can be seen, in order: 
vacuum distillation units, solvent refining units, and the boiler 
house in the corner. Continuing to the left around the L are WE 
the two MEK dewaxing units, the clay contact plant, and the 


reserve our Copy 


wax finishing unit. 


The furfural extraction unit is of exceptionally high capacity 
with two stages of furfural recovery on the roffinate system 
and four stages on the extract system. The solvent circulation 
rate is 30,000 barrels daily. 


PETROLEUM HORIZONS, the new 80-page book 
on Lummus processes and plarits, features a step- 
by-step description and flow sheets for 31 refinery 
processes. It brings you complete details on the 
background, organization and world-wide services 


This general view shows in close-up, from left to right, MEK of the Lummus Company. 


dewaxing units No. 1 and 2, and the clay contact plant. The 
No. 1 MEK plant for light distillates has recrystallization facili- 
ties which may be equipped later for incremental dilution 
The other plant for heavy intermediate distillate and bright 
stock is presently equipped with repulping facilities to reduce 
ail content of the amorphous type wax 








The Lt y 
THE LUMMUS COMPANY 420 Lexington Avenue 
420 Lexington Avenve, New York 17, N. Y. New York 17, N. Y. 


L as A aR U § Please reserve for me a copy of PETROLEUM HORIZONS. 


CHICAGO — 600 South Michigan Avenue, Chicago 5, Ill Nome 
HOUSTON — Mellie Esperson Bidg., Houston 2, Texas Title 
The Lummus Company, Ltd. 
525 Oxford St., London, W-1, England Company 
Société Francaise des Techniq Lummus 
39 Rue Combon, Paris ler, France 





Street 


Compania Anoni v U lummus 
‘ Edificio “Las Gradillas” 
Esquina Les Gradilles, Caracas, Venervelo 
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STABILITY here says— 


“The unit is 
right on line...’ 


CRACKING SUPT. 
says— 


‘“... with L&N 
Pneumatic Con- 
frol, we can 
now operate at 
higher coil out- 
let temperature 
than ever be- 
fore...”’ 


Some time ago, a West Coast refinery installed a Speedomax 
Pneumatic Controller and pressure-balanced control valve to 
LaNn PNEUMATIC CONTROL handle coil outlet temperature of the gas-fired heater on a thermal 

gives you= cracking unit. Products include fuel oil, gas oil, stove oil, and 


Superior stability of contro! point pressure distillate. 


Result? Yield of premium products increased . . . with fuel oil 
production held to a minimum. All other fractions coming from 
: the unit now meet specifications more closely. This is due to 
well as vice versa Speedomax Control's stability, as shown right on the job—-stabil- 
Rate action perfectly integrated ity which holds the control point steady under all operating con- 
ditions. This stability permits higher operating temperatures than 
ever before; and higher temperature means better product. 


True “no bump” switch from man- 
val to automatic regulation, as 


into the control circuit for smooth, 
swift recovery from upsets 

Proof wasn't long in coming. As soon as Speedomax had been 
on duty long enough to apply the refinery's usual quality control 
procedure, the instrument was given the final seal of approval 
For details, write Leeds & North- as a really paying investment. 
rup Co., 4923 Stenton Ave., Phila. 

44, Pa. 


Complete flexibility of adjustment 
for simplest to toughest jobs 


MEASUEING INSTRUMENTS TELOMETERS «& C CONTROLS WEAT- TREATING FURNACES 





“CUSTOM -FABRICATES 
“FUBING ASSEMBLIES 


“in bag Alloy, Aug Size 


Me 
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Typical PSC welded tubing assemblies 


Se for the process industries. 
Upper left, tubing of 25 Chrome-20 
bona’ Nickel! for a chemical plant. 
— Upper right, manifold for exhausting 
. hot gases. 
Left, furnace tubes. 














Right, for synthetic rubber plant 


Made to Meet Specific Heat or Corrosion Problem 


As fabricators of welded tubing in any diameter ing is furnished in any wall 
up to 60,”’ The Pressed Steel Co. is furnishing stan- thickness from 1/16" to 
dard and special tubing assemblies for a great variety 3/8"; temperatures up to 
of processing applications. In addition to the wide 2200 ° F. It can be. readily 
range of sizes furnished, we also fabricate from the bent, coiled, swaged and 
complete list of available alloys. This advantage formed; and butt-welded to 


enables PSC tubing to better meet specific heat, make any required length. 
Chemical and physical per- 





corrosion or abrasion conditions which, in turn, is re- 
sulting in better life ‘cost ratios. fection are carefully tested. 
As suppliers of alloy tubing to refineries for Thermocouple protection tubes from stock or to 


almost 25 years, PSC offers you a wealth of exper- your order. Write as to your needs. 

ienced engineering assistance. We will also gladly We furnish over 150 standard styles of bubble 
cooperate with your technical heads in selecting the caps without die cost. Send for BULLETINS 
best alloys for each problem. PSC welded alloy tub- 21 and 3). 


THE PRESSED STEEL COMPANY 


of WILKES-BARRE, PENNSYLVANIA 


Industrial Equipment of Heat and Corrosion Resistant WEIGHT-SAVING Sheet Allloys 
OFFICES IN PRINCIPAL CITIES ? 





Amount of critical alloying elements 
is checked in the laboratory u ith the 
help of this grating-type spectograph, 


S ONTAINING approximately 70 copper 
PI ’ 


4 28.96 zinc, | 


tin and 0.047 arsenic, 
Arsenical Admiralty 439 is highly resistant 
to dezincification, general corrosion, attack 
by fresh, brackish or salt waters, sweet or 
sour crudes under pressures, velocities and 


temperatures normally encountered in re- 
finery condensers and heat exchangers 

Several years of extensive research preceded the 
commercial production of Arsenical Admiralty 


Tubes which was begun in 1934. The consistently 


MEAT EXCHANGER TUBES 
THE AMERICAN BRASS COMPANY 


General Offices: Waterbury 88, Connecticut 


sone Company 











Every Anaconda Condenser Tube must withstand the hydrostatic 


pressure test required by AS.T.M. Specification B 111 


satisfactory performance of Arsenical Admiralty 
Tubes in crude and re-run stills, cracking and poly- 
merization plants for the past 15 years has fully 
proved the effectiveness of arsenic as an inhibitor 
of dezincification and has fully substantiated lab- 


oratory test results. 


TECHNICAL SERVICE AVAILABLE 


It is a function of the engineers of our Technical 
Department to assist tube users in the selection of 
the most economical alloy for any given set of 
operating conditions. Feel free to call on us. Publi- 
cation B-2, giving detailed information on Tubes 


ind Tube Sheet Alloys mailed on request 
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FORERUNNER OF 

THE FUTURE—Alloy- 
lined steel acid-storage 
tanks, like the one shown 
below, manufactured by 
A. O. Smith for the paper 
industry, are replacing ex- 
isting wooden tanks, which 
have a limited life. A. O 
Smith manufactured the 
first alloy-lined steel acid- 


storage tank ever made. 


- "ae Bar 
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A.O.SMITH IS A 
LEADER in manufactur- 


ing plain carbon steel and 
corrosion-resistant pres- 
sure vessels. This A. O. 
Smith Vacuum Column, par- 
tially lined with type 405 
stainless steel, combines 
extensive knowledge of 
both types of manufacture. 


mpany 


A.0.Smith 


hk A | ( \ 
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International! Division Mil wevkee 


rom MIDGETS TO GIANTS range the 
size of pressure vessels and welded struc- 
tures manufactured in A. O. Smith Vessel 
plants. To the left is part of an order for 2 ft. 
dia. x 80 ft. long storage tanks. Below are 
four huge lined coke drums, 16 ft. dia. by 
91 ft., being manufactured simultaneously. 


A. O. Smith Corporation, Dept. PR-250 

Milwevkee 1, Wisconsin 

Send the latest A. O. Smith Vessel Bulletins 
V-46; Alloy, Alloy-lined, Clad, and Glass-lined Vessels 
V-44: Field Assembly of Pressure Vessels 
V-52: Multi-Loyer Manufacture and Assembly 








D\ Badger services have no geographical limitations. 


Badger-built refineries and processing plants are operating 
successfully all over the globe, from the deserts of Saudi-Arabia 
to the jungles of Burma, from Uruguay to Italy. The 
performance of these plants demonstrates Badger's 
“know-how” in applying broad experience to petroleum and 
chemical engineering work anywhere in the world, including 
adaptations to meet varying climatic conditions. 

Wherever your project may be located, Badger will 
complete the design and procure all necessary materials either 
in this country or abroad. For the benefit of clients in the 
sterling area, engineering and purchasing services are provided 
by our London organization. This allows free choice in the 
most expedient allocation of currencies. 

Facilities can be erected either by our own top 


complement of construction personnel or by local 





subcontractors operating under our general supervision 


and advice. 


BADGER a sous co. .¢h. 100 


BOSTON 14 NEW YORK PARIS LONDON 
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How Tide Water Oil Uses 


GRAVER 


COMPLETE 
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The completeness of GRAVER service on this 
finery a turbid hard water supply is completely con- job is further accentuated by the facts that 
ditioned for boiler feed and cooling water services by GRAVER: 

oe equipment consisting of Reactivator, Acid 1. recommended te the Engineers the most ef- 
ceeding System, Anthrafile Filters and Automatic fectiv ef eavinment fer thelr reauire- 
Zeolite Softeners as shown in the flow chart above. ain type qv'p q 


The raw surface water, with an inlet turbidity of ‘ . 

250 ppm, is first treated with lime and ferric sulfate 2. built all the major component parts of each 

in the Graver Reactivator. Here, partial reduction of Water Treating Unit in its own shops. 
furnished all needed accessories. 


hardness takes place while the turbidity is reduced 3. 

to 3-5 ppm. 4. supervised the installation of the equipment. 
The Graver Acid Feeding System continuously and 
automatically proportions acid to the Reactivator ef- 
fluent to reduce ie alkalinity and to correct the pH 
to the desired value. Part of the water is thus con- 


At Tide Water Oil Company's Avon, California, re- 


This single responsibility assures satisfactory opera- 
tion of every GRAVER installation. 
For best results in solving your water treatment prob- 


ditioned for the cooling water system. The remain- 
der of the water is fileered in the Graver Anthrafilc 
Filter and softened to zero hardness in the Graver 
Zeolite Softener for use as boiler feedwater. 


lem, get the benefit of GRAVER’S 40 years of 
specialized experience, proven designs, and unequal- 
led facilities. Be sure to ask for GRAVER recom- 
mendations. 


_GRAVER WATER CONDITIONING CO. 


216 West 14th Street, New York 11, New York, U.S.A. 
CLEVELAND 





CHICAGO « PHILADELPHIA e¢ ones 


A DIVISION OF GRAVER TANK & MFG.CO.[NC. EAST CHICAGO, IND. 
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USERS REPORT... 


“UP TO 30% FASTER RETUBING 
WITH ELECTRU NITE”... auc to consistently uniform ductility, 


straightness, diameter and concentricity — qualities which characterize all carbon and stainless steel 


pressure tubes made by the ELECTRUNITE Welding Processes. Why don’t you try them? Write today. 


REPUBLIC STEEL 
CORPORATION 


STEEL AND TUBES DIVISION « CLEVELAND 8, OHIO 
Export Dept.: Chrysler Building, New York 17, N.Y. 








What's the trend wider use of 


in refinery explosion-proof 
electrification ? 








METAL-CLAD SAFE-AIR INTAKE 
SWITCHGEAR FOR VENTILATION 
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GENERAL PURPOSE STANDARD LOW- 
LIMITAMP HIGH-VOLTAGE VOLTAGE MOTOR- 
morn CONTROL CONTROL CENTER 























oA a ee ee ee | 
control for refinery service vtilizes explosion- 
proof motors for placement right inside hazardous 
Division 1 areas close to the machines to be 
operated. Similarly, control designed specifically for 
service in harerdous or in semi-hozardous Division 2 
creas is loceted near the motors. Alternatively 
the control may be general-purpose housed in a 
specially constructed and ventilated room. in any 
case, control units are grouped together for quick 


accessibility and easy maintenance 





Here s what you need WHEN YOU COME TO GENERAL ELECTRIC you get far 


e more than the finest in electrical equipment. A General 
in motors and control Electric application engineer, familiar with refinery 
practice, is of your disposal. if desired, he stands ready 
te take over the job of co-ordinating all the needed 


for hazardous areas! conraant snginewing yout pews tibon on 








corrosion-resisting mol Ors 


—to simplify plant layouts, 


cut special construction costs! 


There are more ways than one, of course, to 
meet hazardous refinery conditions. But because 
it best combines simplicity, security, and sav- 
ings, today’s trend is toward greater use of 
explosion-proof, corrosion-resisting motors and 


group installation of control centers. 


Its advantages? Motors and control can be 


located solely with reference to convenience, 


and grouped controls 


accessibility for maintenance, economy of space, 
and driving machinery. And because it’s stand- 
ard equipment, initial cost is lower. 

By minimizing explosion hazards, you pro- 
mote personnel safety and continuity of pro- 
duction. Moreover, you can take full advantage 
of the cost-saving benefits of the load-center 
system of power distribution. Full information 
on motors and control for hazardous areas is 
contained in Bulletin GEA-4131. We'll gladly 
send you a copy. Apparatus Dept., General 
Electric Company, Schenectady 5, N.Y. 


Have you seen the “More Power to America” full-color sound 
slidefilm ‘‘Modern Industrial Power Distribution’? Ask your 
G-E representative to arrange a showing for your organization. 


Te meet refinery conditions and code requirements for 
hazardous areas, General Electric builds the most ex 
tensive line of explosion-proof motors on the market, 
in the widest variety of types, sizes, and ratings, and 
for the greatest number of hazardous conditions. In high 
you have an unusually 


and low-voltage control, too, 


broad range to select from, made especially for use in 
hazardous and corrosive atmospheres. Let an experienced 
G-E engineer help you select the right combination for 
your special needs. Take the first step now —just call 


him at your nearest G-E office 





























G-E Tri-Cled 


Class | Group D hazardous locations hove 
strong cast-iron frames and end shields. Non- 
sparking Textolite cooling fons standord on 
smaller sizes for greatest corrosion resistance 


ruary\ 


explosion-proof 


motors for 
areas —factory-assembied, 


high-IC current-limiting fuses. 


G-E Limitamp high-voltage motor controls for 
semi-hazordous Class | Group D Division 2 
space-saving units 
give adequate short-circuit protection with 


G-E low-voltage control for hazardous 
Class | Group D Division 1 areas 
9 standard assemblies of 
and 


stallation time, simplify maintenance. 


in these 
convenient, racked- 
save in- 


combination starters breakers 
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WHEN YOU'RE 
LOOKING FOR HIGH 
AND WIDE BAND 


PROPORTIONAL 


CONTROL... 


Dont Querloork. 


Here's an inexpensive high-lift valve with sensitivity and flow control 
characteristics normally found only in higher priced valves. It is ideal 
for automatic control installations where the controlled variable must 


be maintained within very close limits. 
Outstanding features of the Series 77 include: 


© Negligible hysteresis in the super- © Lubricated stuffing box 


Ds structure . . . less than 2 
Werth e Compact construction ... requires 
ORGANIZATION e } qual perce niage control character- 
fO#® ADVANCIO 
INSTRUMENTATION 
AND CONTROL 


little space for mounting. 
istics with a 50 to 1 rangeability. f 


¢ Premolded Neoprene Diaphragm ¢ Inexpensive... in original cost and 
with patented Rolling Action. in upkeep. 
Your local Honeywell engineer is as near as your phone. Call him in 


for a discussion of the Series 77 in terms of your applications. 


MINNEAPOLIS-HONEYWELL REGULATOR CO 
BELFIELD VALVE DIVISION 


Philadelphia 44, Pa 


stes, Conede ond thr 


PD tafrth vagm Valves 


AND PROCESS CONTROL SPECIALTIES 








MADE-TO-ORDER 
UNITS 


for Petroleum and 
Chemical Processes 


If you are a prospective purchaser of any 
such units, you will profit by consulting 
with Sun Ship. Here you have the benefit of 
long experience, exceptional skills and 
unlimited facilities. These facilities include 
our favorable location, because of which 


we can ship by water all units too large to 


ANE 


be transported by rail... Also, the Sun 
reputation for building, reconditioning or 
repairing tankers and cargo vessels war- 
rants your consideration when planning 
the overhauling or expansion of seagoing 


transport equipment. 


=x se mY | RS / 





SHIPBUILDING & DRY DOCK COMPANY 


(SINCE 1916) 


ON THE DELAWARE « CHESTER, PA. 
25 BROADWAY + NEW YORK CITY 
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1. Central Control Panel 
at Gulf Oil Corporation's 
new natural gasoline 
plant, Odessa, Texas. 





ew Gulf Natural 


~asoline Plant 
USES TAYLOR 
INSTRUMENTATION 


NE of the show places of the Southwest is the 
O Gulf Oil Corporation's new natural gasoline 
plant near Odessa, Texas. It now has a Taylor “brain 
for measuring and controlling temperatures, pressures, 
flows and liquid levels. Remote pneumatic transmis 
sion systems were used to permit central panel boards 
Back at the planning stage the Gulf Oil Corporation, 
consulting with C F Braun & Co and Bowden Con- 
struction Company, builders of the new plant, selected 
Taylor Instruments for the entire plant. They had the 
complete cooperation of Taylor Field Engineers from 


the selection stage to the tuning in of the instruments 


when going on stream 


The accuracy, simplicity and dependability of Taylor 
Instruments speak for themselves in terms of higher 
product quality and lower operating costs. Of partic- 
ular interest to Gulf were the dependable performance 
and ease of maintenance of the new Taylor Flow In- 
struments with High-Accuracy Mercury Manometer 
with Teflon bearing. Whether your processing prob- 
lems are simple or complex, there’s a Taylor Instru- 
ment or control system and a competent Taylor Field 
Engineer to help you solve them. Taylor Instrument 
Companies, Rochester, N. Y., and Toronto, Canada. 
Instruments for indicating, recording and controlling 
temperature, pressure, humidity, flow and liquid level. 


Petroleum Ref 





"is.% ap 


2. One of many Taylor 
Flow Transmitters using 
the new High-Accuracy 
Mercury Manometers. 





3. A Taylor Compressor 


control panel in the com- : MEAN 


canines ACCURACY FIRST 


IN HOME AND INDUSTRY 
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NATIONAL AIROIL olL-Gas 
TANDEM COMBUSTION UNITS 











The central drawing here is a cutaway view of “National Airoil” Vertical oil TANDEM 
COMBUSTION UNITS in an up-fired Petro Chem Hecter. Unretouched photo at top 
right shows clean, even flame issuing from muffle block. Photo at lower left shows type 
of refinery furnaces where the installation of “National Airoil” TANDEM UNITS hos 
proved widely popular throughout the petroleum industry. 

The TANDEM UNIT has a high turn-down ratio with a steady flame . . . maintains 
high flame temperoture with either fuel oil or gas; can be brought quickly to full 
capacity with a clean fire; and flame can be regulated to uniformly radiate heat to 
the absorbing surfaces without impingement. 

Write for details about the Oil-Gas TANDEM COMBUSTION UNIT and the 
various types available 


—— — 


NATIONAL AIDA BURNER CO., INC. 


Main Offices & Factory: 1254 EAST SEDGLEY AVENUE, PHILADELPHIA 34, PA. 
Southwestern Division: 2512 South Boulevard, Houston 6, Texas 


INDUSTRIAL OIL BURNERS, GAS BURNERS, FURNACE EQUIPMENT 





When you're looking for 


LEAD 
VALVES 


to control corrosive chemicals 


Sturdiness, dependability, suitability...that’s what 


you want in acid valves, isn’t it? 


And that’s what you get in National Lead’s “United’ 


valves—valves made with “St. Joe chemical lead.” 


Sturdiness: National Lead valves are constructed to 


. 
vtltand athena und uvetleads tas heoet the eee f00Kk to the Leader in Lead 


demands of regular duty. 





..in everything from lead pipe... valves... sheet ...and 
Dependability: The leader in lead. National Lead lead-lined or lead-covered equipment ...to complete acid 
( ompany has the metal know-how...the acid control recovery plants. 


know-how to design valves that make the most of 


lead’s inherent corrosion resistance. 
as well as the right alloys or other materials for 


critical parts, National Lead Company brings experi LEAD COMPANY 


ence that covers the entire processing field 
Bufla 


Sturdiness, dependability, suitability...three good 
reasons for specifying National Lead’s “United” 
valves. Available in a complete line that includes hard 
lead and lead-lined flanged acid valves: “Y” and 
angle patterns, gate, check, foot, and diaphragm 


valve s 


Specify “United” whenever you need valves to control 


corrosive chemicals. 
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GRISCOM - RUSSELL PIONEERS IN HEAT TRANSFER APPARATUS 





Heat Exchangers 


all 3 types are in this installation 


Here’s a striking instance of the broad range of G-R 
Heat Transfer Apparatus. 


In this natural gasoline plant, the G-R equipment con- 

sists of water-cooled compressor intercoolers, still con- 

densers and product coolers . . . oil-cooled lean oil G-R TWIN G-FIN SECTION 

exchangers ... and air-cooled exhaust steam condenser prt hy Nees pens “yt epperates = > market. 
and still reflux condensers. end heat transfer services. 


In addition, the plant also uses G-R Reboilers and a 
G-R Type H Evaporator. 


What does this mean to you? It indicates, first, that 
whatever may be your heat transfer processes, there is 
an exactly suitable G-R design. It indicates, secondly, 
G-R TUBULAR HEAT EXCHANGER 


that whatever may be your plant conditions, G-R can ‘ _ 
furnish the correct type of equipment to meet those floating ent call an Guta 8 ensiite » mae 
design features. 


conditions. And finally, it indicates that this plant, like te best adventage. Hos many exclusi 
many hundreds of others throughout the oil and gas 

industry, has preferred and standardized on G-R Appar- 

atus for all heat transfer requirements. 





Whenever you need heat transfer apparatus, consult the 
G-R engineers to be sure of best results. 





THE GRISCOM-RUSSELL CO. 
285 MADISON AVE., NEW YORK 17, N. Y. 
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“Hold It Joe—This Is A 
Homestead Lever-Seald” 

















Homestead | 


LEVER-SEALD 


Valves 





TICKING valves are never a problem with 
Homestead Lever-Sealds on the job. Built 

into each valve is a powerful leverage, ready at 

all times to overcome the effects of corrosion, 
viscous fluids or temperature and pressure extremes 


which cause ordinary valves to stick or “freeze.’ 

This powerful leverage not only relieves pressure between 

the seating surfaces to permit operation under all condi- 
Check these Outstanding Features: tions; but it also is the means of providing the extra tight 
A QUARTER-TURN fully opens or closes seal against leakage—the seal which keeps corrosive or 

erosive line fluids away from the seating surfaces; assures 
INSTANT STICK-PROOF OPERATION. 


Plug turns freely after seating pres- longer valve life and lowest cost per year. 
sure ls relleved by screw lever. 


POSITIVE LEAKLESS SEAL te obtained by Made in stainless steel, steel, semi-steel, bronze, monel or 
applying full seating pressure with other alloys suitable for the working conditions under 
lever after opening or closing. , . ’ 
which they are to be used, Homestead Lever-Seald Valves 

may be had in sizes from 1" to 12"; and for working 


pressures from 150 pounds to 1500 pounds. 
Choose the sizes and types for your services from Refer- 
SEATING SURFACES ALWAYS PROTECTED ence Book 39 Section 3. Write for your free copy today. 


In beth open end closed positions. 
Fluid or grit connot demage valve sect. 


P. 0. BOX 16 CORAOPOLIS, PENNA. 


Petroleum Refiner—l 





fof COLD BLOW 
IN UNIT HEATERS 


with Nicholson Steam Traps 





\/ 


“Cold Blow” means condensate back-up in the 
heater. Remedy? A faster-acting drainage trap. And 
comparative tests by large trap users show the 
Nicholson prevents cold blow because they operate 
on low temperature differential: 5° to 15°, depend- 
ing on trap size and steam pressure. 


5 TYPES FOR 
EVERY PLANT 
APPLICATION 


4 in keeping equipment full of 
live steam. Types for every plant 
application: heat, process, power; 


Oz te occ L 1‘ Tem- size ',’ to 2"; pressures to 
225 Ibs. 


perature Differential . . . WO WATERLOGGING he dake ta: Mhiahmnil 


Low temperature differential in the Nicholson 2 typical hook-up of unit 


steam trap is achieved by Nicholson's vapor-pressure- 
principle bellows. Extra large valve orifices provide 
great capacity. Thus, sudden load variations are quick- 
ly accommodated without condensate back-up. Valve 
stays open until steam arrives at trap. Their unsur- 
passed air-venting capacity also aid Nicholson traps 


heater, Nicholson strainer 
and Nicholson trap. Send 
coupon for details of Nich- 
olson’s advanced features. 


W. H. NICHOLSON & CO. 
Oregon St., Wilkes-Barre, Pa. 


W.H. NICHOLSON & CO, | ememsdbateinion7incihinshehn nam up 


207 OREGON ST., WILKES-BARRE, PA Name 


SEND FOR DATA ABOUT NICHOLSON'S ADVANCED FEATURES stan 
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Gsood engineering as reflected 
in this mighty manifold makes 


Nordstrom selection a certainty. 


NOW AUTOMATICALLY LUBRICATED WITH Nuyumal 





ven 


5 

= 
= “ 
a 


re manifold operation demands 

quick switching, absolute certainty of full closure 
and ease of operation. When you install Nordstroms 
you can set your mind at ease—they give you 

every advantage of speed in operation and 100% 
safety. Keep upkeep down. 


Nordstrom Valve Division — ROCKWELL MANUFACTURING CO. 


400 North Lexington Avenve + Pittsburgh 8, Pa. 
Atlanta, Boston, Chicogo, Columbus, Houston, Konsos City, Los Angeles, New 
York, Pittsburgh, San Froncisco, Seattle, Tulso and leod: Supply Houses 
Export: Rockwell Manufacturing Co., International Division, F301 Empire Stote 
Building, New York 1, New York 
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It's no stretch of the imagination, rather, robust realism to call our past half 


century a Miracle — U.S.A. 

America has set an amazing record of progress in 50 years — but a moment in 
the history of civilization. A record unequalled by any other political or economic 
system 
Merely by broad brush strokes, we can all visualize this miracle. Remember the 
crystal set, the hand-cranked car, the biplane? A far cry from our FM radio, tele- 
vision, hydro-matic drive and supersonic planes. 

And here’s another phase of the miracle that went hand-in-hand with these and 
the myriad of intertwined technological advances — ranging from the radio telephone 
and Bakelite to the X-ray tube and teletype . . . and to atomic energy and its un- 
told potentialities. 

Since 1900 we have increased our supply of machine power 4% times. 

Since 1900 we have more than doubled the output each of us produces for 
every hour we work 

Since 1900 we have increased our annual income from less than $2400 per 
household to about $4000 (in dollars of the same purchasing power), yet . .. 
Since 1900 we have cut 18 hours from our average work week —equivalent to 
two present average workdays 

How did we do it? The basic cause for this composite miracle has been the 
release of human energy through FREEDOM, COMPETITION and OPPORTU- 
NITY. And one of the most important results is the fact that more people are able 
to enjoy the products of this free energy than in any other system the world has 


ever known 


THIS IS THE MIRACLE OF AMERICA it’s only beginning to unfold. 


by PETROLEUM REFINER 





High Pressure 


MEETS ITS MATCH 


No matter how high the operating pressure, Republic 
Upson Alloy Steel Studs stay “on stream” without flinch- 
ing. These tough, heavy-duty studs are built to hold 
fast under extreme operating conditions . . . built for 
complete dependability . . . built to stay on the job 
and keep maintenance costs at all-time lows. 


They also provide positive resistance to corrosion and 


REPUBLIC 
ALLOY STEEL STUDS 


Made from Alloy Steel —from the furnaces of 
Republic, world's leading alloy steel producer. 


to elevated temperatures. Replacements? . .. You can 
be sure if you use Republic Upson Alloy Steel Studs. 
New equipment? ... Why not specify them and fore- 
stall high pressure worries? 


REPUBLIC STEEL CORPORATION 
BOLT AND NUT DIVISION « CLEVELAND 13, OHIO 
Export Department: Chrysler Building, New York 17, N. Y. 





Other Republic Products Include Machine, Tank and Carriage Bolts—Lag Screws, Cap Screws and Rivets 
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5-5561 


This will consis il UOP Thermal Cracking Unit with integral 
coking facilities; arging capacity of 2400 barrels and producing 105 
coke per day. The unit will also have a charging ca- 

pacity of 3500 barrels, producing 1560 barrels of railroad fuel oil daily. 
Wyoming 19 gravity reduced crude will be used as charging stock. All hot 
oil lines, internal surfaces of vessels, pumps and other auxiliary equipment 


subject to corrosion will be fully alloy protected. 


The Frontier Refining Company is taking the lead in the Rocky Moun- 
tain area im establishing 2 full-rounded schedule of operations. Starting 
date was December 1, 1949 and estimated completion date is late spring 


of 1950. 


TULSA, OKLAHOMA 





Cars used for testing ore current models typical of 
the great majority on the rood as well os others 
equipped with high compression ratio research 
engines. 








Experimental fuels, stored under refrigerated condi- 
tions to maintain uniformity of volotility, are core- 
fully checked before road testing. 


BETTER THINGS FOR 


THR > 


DU PONT 
TETRAETHYL 
LEAD 
COMPOUNDS 


DuPont 


Research 


Studying the Effects of 
Fuel Hydrocarbon Types on 
Road Antiknock Performance 


As a service to the refining industry, Du Pont 

is now engaged in a program of fuel research designed 

to help provide answers to such questions as: 

how should fuel blending stocks rich in aromatics, 
naphthenes or other hydrocarbon types be blended 

to provide optimum fuel performance—where and how 
should they be blended to make most efficient use 

of tetraethy! lead compounds. This research project 

is devoted to studying the effects of fuel hydrocarbon types 
on road antiknock performance and is one of the most 
extensive of its type ever undertaken. Work on this study 

is now in progress and results will be available in the near 
future to assist refiners in their gasoline production. 

Du Pont, as a supplier of tetraethyl lead compounds 
to a constantly increasing number of refiners, is working 
with the refining industry toward the common goal 
of improved gasolines for the motoring public 
at the lowest possible cost. Du Pont Petroleum 
Chemicals research is aimed at improving 
antiknock compounds and helping the refiner utilize 
present tetraethy! lead compounds most efficiently. 
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EXAMPLES OF HOW 
DIFFERENT 
HYDROCARBON TYPES 
ARE BLENDED TO 
PRODUCE 
EXPERIMENTAL FUELS 


Working to help the refiner blend for 


the best possible utilization of TEL 


As a starting point in the present Du Pont study 
of the effects of fuel hydrocarbon types on road 
antiknock performance a good quality regular 
grade gasoline was fractionated into six ap 
proximately equivalent cuts. Then each fraction 
was replaced systematically with pure hydro- 
carbons of three types (1) olefins, (2) paraffins 
and naphthenes and (3) aromatics (where pos- 
sible). The components used in making these 
blends were selected so that the volatility of the 
finished blends was changed as little as possible 
and the research octane numbers of the unleaded 
blends were constant within plus or minus five 
units. The resulting blends, both clear and con- 
taining various amounts of TEL are being road 


knock tested in current model cars typical of 


MAKE DU PONT THE SOURCE FOR AlLL 
OF YOUR GASOLINE ADDITIVES... 


TETRAETHYL LEAD COMPOUNDS 
(Meter Mix — Aviation Mix) 


the great majority on the road as well as in cars 
equipped with high compression ratio research 
engines. Thus data are being obtained on both 
present day and future requirements. 

Such information will provide a better un- 
derstanding of: (1) the effect on road anti- 
knock performance and lead response of gaso- 
line hydrocarbon type and position in the fuel 
boiling range and (2) the effects of engine 
design and compression ratio on the relative 
performance of basically different fuels. This 
project has a very practical value to the refiner 
because it will give him leads as to how he can 
best blend his stocks and make the best possible 


utilization of tetraethyl lead 


aU PONT 
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BETTER THINGS FOR BETTER LIVING... Through Chemistry 


E. |. DU PONT DE NEMOURS & COMPANY (INC.) 
PETROLEUM CHEMICALS DIVISION 


Wilmington 98, Delaware 


ANTIOXIDANTS Dastrict \‘w mington, Del Ch cogo, Ill Tulse, Oklo 


METAL DEACTIVATOR Laboratories: ({ Houston, Texas - Ei Monte, Calif 


oves District \ Wilmington, Del. - Chicago, til. - Tulse, Okla 
Offices / Houston, Texas - Los Angeles, Calif 





Low Pressure DROP WITH 


5 4 
WOZTZLE VELOCITY ™ FEET PER SECOND 


Result of a test made at the 
University of Pennsylvania's 


hydraulics laboratory to de- S rREAMLINE design of the strainer body and 
Salis “ioe & fone - ' valve housings offers a minimum resistance to the 
oa flow of the liquid resulting in low pressure drop. 

Larger basket area — approximately 5 to 1 ratic 
with standard mesh — further reduces the resist- 
ance to the liquid flow. This means a pressure 
drop of less than 2 feet of water at a velocity of 
4.5 feet per sec when the basket is sufficiently 
clogged to require cleaning, as shown by the 


above curves plotted from tests on this strainer. 


These new strainers have other advantages, too, 


in easier servicing, two-way gate valves that really 





seal, longer life, and most satisfactory operation 
all around. They're well worth checking into. 
Elliott Twin Strainers are available in sizes 1” to 
24” for 125 lb pressure and 1” to 12” for 250 Ib 
pressure. Full details in the interesting new bulle- 
tin, on request. Mail the coupon below. 


ELLIOTT COMPANY 
Accessories Dept. — Jeannette, Pa. 


Please send me Twin Strainer Bulletin A-13. 


Eléott COMPANY 


Accessories Dept., JEANNETTE, PA. 


Name 
Company 


Address 
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WHY PC FOAMGLAS 
is the ideal insulation 











YDUSTRIAL plants throughout the country have come to rely on PC Foamelas to 
} paces their most pressing insulating problems. They have found the unique prop- 
erties of Foamglas make it the ideal insulating material for outdoor and indoor 
tanks, towers, retorts and other large vessels—for hot and cold piping, heat ex 
changers, evaporators and other processing equipment. Foamglas has especially 
proved itself in meeting the rigid requirements of the oil and gas, and chemical 


industries 


WHAT IS FOAMGLAS? 


Foamgelas is the only material of its kind, different from 
wools, boards and batts. the various fibrous and granular 
insulating materials with which you are already familiar. 
It contains no organic matter. 

To make Foamglas, a very special kind of glass is sub- 
jected to a controlled heating process which produces 
strong, rigid blocks, composed of millions of tiny closed 
glass bubbles, full of still air. Because it is made of glass 
and because of its cellular structure. Foamglas is an ex 


ceptionally effective insulating material 


4.4% & | ALES 


THIS INSTALLATION of the Minnesota Mining & Manufacturing Co nc., Hastings, Minn, PC Foamgies is being applied on pheno 
wed formaldehyde tanks Foamgias 1 ava:lable in standard flat blecks curved segments and beveled logs to fit equipment sides, heads 


nd dome and preformed sections for standerd pipe sizes and fittings 





PITTSBURGH 
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CORNING 














LIGHT — STRONG — WORKABLE 


PC Foamglas is lightweight. easy to handle. Durable and 
strong, it requires no expensive vapor and weather pro- 
tection. Foamglas can readily be cut with a kiife in 
straight lines or odd shapes. And because it’s friable, 
when subjected to point loading, it yields to such surface 
irregularities as rivet heads and welds. Thus it can be 
pressed close to the area to be insulated without breaking 
or cracking; it can be shaped to curved surfaces of all 
radii 


MOISTUREPROOF — ACIDPROOF — FIREPROOF 


Its continuous cellular structure does not permit moisture 
or vapor to penetrate or pass through Foamglas. It with- 
stands high humidity, minimizes condensation. And, 
since Foamglas is a true glass, it is acidproof and fire- 
proof. The latter characterist‘c is especially valuable 
where Foamglas is used as insulation with materials 


which are not fire-resistant. 


FIRST COST IS LAST COST 


You need fear no costly repairs, maintenance or replace- 
ments when you insulate with PC Foamglas. Being glass, 
it is Impervious to many elements that cause other ma 
terials to lose insulating efhciency. In fact, when installed 
according to our specifications and recommendations, PC 
Foamglas retains its original insulating efficiency per- 
manently, 

Its ability to retard heat travel, to reduce condensation, 
to withstand humidity, makes Foamglas an exceptionally 
effective insulation. Freedom from repairs, maintenance 
nakes PC 


economical insulating material. 


and replacement Foamglas an exceptionally 


@ HERE, FITTING COVERS of PC Foamgias Inswietion have been fobricated in the field 
from standard blocks. The sections, covered with Marine paper, ore interlocking, con be 
removed easily from the reciprocating pump when desired. Photo courtesy of Socony 
Vacuum Oi! Co., inc 


V IN THE NEW antibiotic building of Porke, Davis & Compony, Detroit, Michigan, PC 
Foamglas Pipe and Fitting Insulation hes been used on the pipe lines. A finish will 
be applied over the insulation and painted te match the interior color scheme 





GET COMPLETE INFORMATION 


Send for a sample of Foamglas. Test its light weight. 
Step on it. Cut it. Send the convenient coupon for our 
detailed, authoritative free booklet. Consult our insu 
lating specialists regarding your insulating problems. 


Pittsburgh Corning Corporation 
Dept. T-20, 307 Fourth Avenue 
Pittsburgh 22, Pa. 


Please send me without obligation, a sample of PC Foamglas 
and your Free booklet on the use of this permanent insulating 
material on industrial equipment 


Name 


\ddress 








W IILIFLEY 
ee ...cconomical for 
SANDS, SLIMES, 

SLURRIES 


Rubber and Metal Parts 
Interchangeable 


Outstanding features of the WILFLEY 
pump include complete interchangeability of 
parts—from rukber to metal, or metal to rub- 
ber. Other exclusive features of design and 
construction, pioneered and developed by ; 
WILFLEY, give you stepped-up production A Companion 

~ ¢ to the FAMOUS WILFLEY 
lower handling costs, and a proven depend- 
ability recognized by engineers all over the 
world. Wear parts are available in rubber, * 
electric furnace iron and other materials in- Buy WILFLEY for 
dividually engineered for every application CostSeving Performance 
An economical size for every purpose. Write 
or wire for complete details 


A. R. WILFLEY & SONS, Inc. 
Denver, Colorado, U. S$. A. 
New York Office: 1775 Broadway, 


New York City 


cena ipuagal PUMPS 





~ TO 
A GIRBO 
liquid bydrocarvo” 


L installation re 
purificatzo" 


Remove H.S at low cost with a 
Girdler GIRBOTOL Plant 


Mc" AND MORE refiners are realizing the economics 
of the Girdler GIRBOTOL Process of hydrocarbon 


purification. 


The GIRBOTOL Process is the accepted process for purifying 
gaseous refinery hydrocarbons. Now, more than a score of 
Girdler GIRBOTOL plants are being used to remove hydrogen 
sulphide from liquid hydrocarbons such as butane, propane, 


poly-feed stocks, straight-run naphthas and gasoline. 


If you have a liquid stream that contains 500 pounds or more 
of hydrogen sulphide per day, you can save money with a 
Girdler GIRBOTOL plant! 


Write or call us for Girdler engineering assistance on all 
problems involving gas manufacture, purification, separation 


or utilization. 
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Works speak louder 
than words 


GAS PROCESSES DIVISION 


1847, (7 on QA 


LOUISVILLE 1, KENTUCKY 


DISTRICT OFFICES: 150 Broodwoy, New York City 7 
2612 Russ Bidg., Son Francisco 4 
211 Tulome Bidg., Tulsa 3 
DESIGNERS, ENGINEERS AND CONSTRUCTORS 
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HAMMEL-DAHL COMPANY 


243 RICHMOND STREET, PROVIDENCE 3, R. 1I., U.S.A. 





\, BOILING TEST 


KAYLO PIPE INSULATION is produced in 
Simplified Dimensional Stondards of 
thicknesses and diameters for snug nest- 
ing, when necessary. Available in thick- 
nesses from | to 3 inches in 36-in. sec- 
tions, fer pipe sizes from 2 to 12 in. 


KAYE 


HEAT INSULATING BLOCK 
and PIPE COVERING 


OWENS-ILLINOIS GLASS COMPANY 
Kaylo Division + Toledo 1, Ohio 


SALES OFFICES 
Atlenta * Boston * Buffalo + Chicago * Cincinnati + Delles + Minneapolis 


New York * Philedelphia * Pittsburgh * St. Lovis + Telede + Weshington 





Company 


PROVES STABILITY 
OF KAYLO 
HEAT INSULATION 


What insulation material will not break down 
under exposure to live steam or hot liquid? 
Answer: Kaylo Heat Insulation. 

In tests, samples of Kaylo Heat Insulation 
have been boiled continuously for 24 hours 
and longer. None has disintegrated or shown 
any loss of insulating efficiency, after drying. 
Test boiling has caused no appreciable shrink- 
ing, swelling, weight loss or permanent change 
in Kaylo Heat Insulation. 


This Inorganic Material 
insulates Efficiently 
From 200° F. to 1200° F. 


One layer of Kaylo Heat Insulation assures you of 
insulating efficiency from 200°F. to 1200°F.—a 
temperature range which often requires two thick- 
nesses of different materials ...and the efficiency 
of Kaylo insulation actually improves after expo- 
sure to service temperatures 

This remarkable new product is available in 
two forms Kaylo Heat Insulating Block and 
Kaylo Pipe Covering Both are exceptionally 
strong, lightweight and resistant to moisture damage 

. easy to handle and apply ... neat and clean in 
appearance on finished jobs. 

The many advantages offered by Kaylo Heat 
Insulation are appreciated by users in many different 
industries. 


SEND COUPON FOR KAYLO HEAT 
INSULATION SAMPLE & LITERATURE 


OWENS-ILLINOIS GLASS COMPANY 
Dept. N-86, Kaylo Division - Toledo 1, Ohio 
Gentlemen: Please send me a Kaylo Heat Insulation 


sample ond descriptive literature 
NAME 


FIRM... 








more than 160,000,000 Ihs/hr of 
post-war steam generating capacity 


sels with huajilen 
AIR PREHEATERS 


—. 


Here indeed is impressive evidence of the wide 
acceptance of the Ljungstrom air preheater. 
Since the war the total capacity of steam 
generating units equipped with Ljungstrom air 
preheaters, installed, under construction or on 
order in industrial and utility plants throughout 
the country comes to well over 160,000,000 

Ibs of steam per hr. 

The reasons for the steadily increasing 
preference for the Ljungstrom air preheater are 
simple enough. The continuous regenerative 
counterflow principle assures maximum heat 
transfer with minimum weight and size. Flexible 
and compact, it may be used in a wide range of 
applications. Its proven reliability and low 
maintenance eliminate costly shutdowns. 

If you are planning to build a new plant or 
modernize an old one, investigate the possibilities 
of the Ljungstrom. The specialized experience 
of Air Preheater engineers is at your disposal, 
to aid in effecting the most economic heat 























recovery from flue gases. 





The Ljungstrom operates on the continuous regenera- 
tive counterflow principle. The heat transfer surfaces 
in the rotor act as heat accumulators. As the rotor 
revolves the heat is transferred from the waste gases 


to the incoming cold air. 


THE AIR PREHEATER 


60 EAST 42d STREET * NEW YORK 17, NEW YORK 


CORPORATION 





No Stuffing 


Box Troubles- 


BECAUSE THERE ARE NO STUFFING BOXES, 


RING BALANCE 


METERS 


The design of Hagan Ring Balance Meters eliminates stuffing 
boxes—and hence eliminates the troubles that go with them. Ad- 
justment is less delicate, less maintenance is required; there is one 
less source of friction, hence greater sensitivity; there is no danger 
of leakage, therefore no way in which the fluid being measured 
can come in contact with any critical mechanism. No leakage 
means also that the meter stays in calibration over a much longer 
period. 

Absence of stuffing boxes is, however, only one of the many 
important features of Hagan Ring Balance Flow Meters. They 
are rugged, sensitive, versatile—suitable for virtually every flow- 
metering application, including many applications which are 
almost impossible with conventional meters. For full informa- 
tion, write to Hagan Corporation, Hagan Building, Pittsburgh 


30, Pennsylvania. 


HAGAN CORPORATION 


RING BALANCE FLOW AND PRESSURE INSTRUMENTS 
THRUSIORG ~FORCE MEASURING DEVICES 
BOILER COMBUSTION CONTROL SYSTEMS 

METALLURGICAL FURNACE CONTROL SYSTEMS 


Publishing Company Publication 





SOME TYPICAL 


HACSAN 


RING BALANCE METERS 


Back view of single ring, high 
differential meter, showing S- 
tube connection. 


Front view of dual meter with 
one high differential and one 
low differential ring. 


Front view of three-pen 
meter in case. Panel space 
is the same for all models 
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STANDARD and SPECIALLY DESIGNED 


Absorber Tower 54” 


fabricated for 1000 p 
to the rules of the AP 


* 


Fp = 33° 6” 
working pr 
1-ASME Code, "3 


Straight shell, 
sure according 


hn, built eccording 


7 ae 
8 ~ essure- 


for 2008 workin® PF 


Caustic Prewesh Column 7° 6” 1.0. x 35 ft. long. Straight 
Shell designed for 100 PS! at 650 F. maximum. Column for 
vertical use with ladders and platforms as required for 
ft equipment you need operation. 
nomical 
{ standard or custom-built 
field 
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jineers an excellent 
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Process Equipment Department - TITUSVILLE, PA. 


Plants ot Titusville, Pa. + Warren, Pa. * Offices in Principal Cities 





NOTHING HAPPENS 
to K&M Contury” 


Asbestos Corrugated 


Here you see it used for both the 
roofing and siding on this Shell Oil 
Company building at Deer Park, 
Texas. Don’t ever expect to see it 
hurt by the weather or other adverse 
atmospheric conditions. Count on it 
to go rustless and rotless. It won't 
suffer from rodents and termites, 
and is exceptionally resistant to fire. 


Easily cut and fitted on the job, 
K&M “Century” Asbestos Corru- 
gated produces tight, good-looking 
surfaces at minimum labor cost. For 
extra savings use ‘““TOP-SIDE’’* 
fasteners, as on this Shell building. 
They entrely eliminate scaffolding 
and are only available with K&M 
“Century” Asbestos Corrugated. 


Your finished job will benefit by 
the inherent structural strength of 
this material which actually gains 
strength with age. As for upkeep, 
you needn’t figure on even one bit 
of paint! 





*® 4 8. Enterprise Corp. 


“TOP-SIDE” FASTENERS ore made 
in various types, to fit all stee! Nature made a / h, Cb. 
members on both roofing and 

Aeasbey & Mattison has made 


siding. Ulustration of typical “J” 
it serve mankind since 1873 


type for roofing. 


KEASBEY & MATTISON 
COMPANY+ AMBLER + PENNSYLVANIA 


1 Gulf Publishing Company Publication 





























ANOTHER PERCO’ CYCLOVERSION UNIT 


at MFA Oil Company Refinery, 


Now on stream 
chamber 


Chanute, Kansas—this single catalyst 
Perco Cycloversion unit has a design capacity of 1,000 


barrels per stream day. It desulfurizes or reforms 


straight run and cracked gasolines with remarkably 


low volume loss. Write us for full information. 


PHILLIPS PETROLEUM COMPANY 
PERCO DIVISION + CHEMICAL PRODUCTS DEPARTMENT 
BARTLESVALE, OKLAHOMA 





*A SERVICE MARK 





® VALVES 
@® PIPE FITTINGS 


Walworth 


Walworth 
“500 Brinell” Bronze Globe Valve 


Stee! Gate Valve 


SINCE THE BEGINNING OF THE 
PETROLEUM INDUSTRY Walworth 


has been supplying producers and refiners 
with the quality products they demand... 


The petroleum industry knows that years of engineering experi- 
ence and development are back of all Walworth Valves and 
Pipe Fittings. Quality of workmanship, design and material are 
combined in every Walworth product to assure long years of 
trouble-free service. 

The valves and fittings shown here are typical of Walworth’s 
complete line of steel, iron, bronze, and special alloy valves 
and fittings. 

You can get all the facts about the complete Walworth line 
in the 600 page Catalog 47. Write for a copy. 


WALWORTH 


valves and fittings 
60 EAST 42nd STREET, NEW YORK 17, N.Y. 





. 





Cast Stee! Flenged Fittings 


DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE WORLD 


February, 1950 1 Gulf Publishing Company Publication 45 





In hydrofluoric acid alkylation at this avietion gaso- 
line plant, which is one of the world’s largest, Monel 


+ used extensively for controlling HF corrosion 





Specify MONEL for handling HF and FLUORINE 


even at temperatures as high as 1100°F. A proven 


Experience has proved that for maximum safety, and 


corrosion resistance, Monel® is among the most satis 


factory materials of construction for handling fluorins 


and its more active compounds 


Mone! is highly resistant to ignition by fluorine. It 


has been successfu used to handle fluorine at pres 


ures up to 400 pounds per square inch, and has shown 


economical corrosion resistance at temperatures up to 


about 900° F 


is Mone 


eile OF SERvict 
pic 


practical application of these facts has been the estab- 
lished use of Monel in hydrofluoric acid alkylation units 


in petroleum plants 


In addition to these excellent chemical characteris- 


tics are Monel’s well-known physical properties: high 


strength easy fabrication and welding. Important 


toc Mone! is readily available in all standard mill 


forms and fittings. 
your process requires the use of fluorine or fluo- 


you will want to know more about Monel. For 


and additional technical data, write today. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York 5.N_Y 


.. for minimum maintenance 





INSURES DEPENDABLE 
TEMPERATURE CONTROL 


Where processing requires absolute temperature control for 
all types of liquids, specify Ric-Wil Foilclad Piping Systems 
for all exposed applications 

The exclusive Ric-Wil construction of Foilclad insulating 
and protective coatings insures the thermal efficiency neces- 
sary to the processing of products requiring continuous 
temperature control 

Foilclad Insulated Piping provides extreme durability in 
operation and superior resistance to all kinds of weathering 
and corrosive atmosphere. The prefabricated standard sec- 
tions and accessories make installation fast and provide great 
flexibility to fit system designs of all kinds 

An additional exclusive for users of Ric-Wil products is 
the ‘“‘know-how”’ resulting from forty years of designing, en- 
gineering and production of insulated piping systems 


Multiple protective coverings add 
years of productive life and top 
thermal efficiency to FOILCLAD 
Insulated Piping. 


Our representative will provide detailed technical informa- 
tion on your specific problems at your request 


For full technical information on Ric-Wil In 
sulated Piping Systems, call or write the Ric-Wil 
office nearest you or Dept. 6-J in Cleveland, O 


INSULATED PIPING SYSTEMS 


OVERHEAD THE RIC-WIL COMPANY - CLEVELAND, O. UNDERGROUND 


FOR FORTY YEARS THE GREATEST NAME IN INSULATED PIPING SYSTEMS 


Publishing Company Public 47 









































Globe Boosts Capacity 
With Fluid Cat Cracker 


By G. G. Woodruff 
Secretary, Globe Oil & Refining Co. 


By REPLACING a thermal cracking plant 

with the most modern type of fluid cata 

lytic cracking unit and a gas concentra 

tration system, a major step has been 

taken in expanding 

the motor fuel pro 

ducing capacity of 

our refinery at Le 

mont, Illinois, and 

substantially im 

proving the octane 

rating of our gas 
oline. 

The flexibility of 

the cat cracker also 


enables us to in 


G. G. Woodruff rease the yield of 
other light prod 


ucts, notably domestic furnace oil and 
diesel tuel, for which there ts a growing 
demand. Production of heavy fuel oil 
which is less desirable, has be« n reduced 
With these improvements our refiner 

is in position to meet not only pres nt 
octane requirements, but those antici 
pated in the forseeable future 


Unit Designed by Universal 

When the installation of catalytic 
cracking facilities was first under con 
sideration, all available processes were 
investigated from the standpoints of 
construction cost, yield and quality of 
gasoline and other products to be ob 
tained. After thorough study, the design 
ind engineering of the new facilities 
were entrusted to Universal Oil Pro 
ducts Company. The new unit, with a 
lesign capacity of 6,000 b/d, was placed 
© 1 stream in early January 


Our Overall Operation 
\bout 9.000 b/d of a mixture of West 
lexas, Wyoming and Gull Coast crudes 
ire charged to a combination atmos 
pheric and vacuum distillation unit 
which produces about 2.800 b/d of gas 
9 1M) barrels of 


mixture of Illinow, Kansas and Gulf 


oil Approximately 


Coast sweet crudes are charged to a con 

bination topping and gas oil cracking 
unit which produces about 3.200 bar 
rels of a mixture of straight-run and 
cracked gas oils. The two gas oil streams 
smmounting to 6,000 barrels, are cracked 


n the new ut 


Ihe overall refinery operation, u 


cluding topping, cat cracking, desulfur 

ition, thermal reforming and catalytic 
polymerization produc s about 17.800 
b/d of gasoline or approximately 1.000 
than was produced 
7} 


barrels more prior 


» th installation of cat cracker 
About 7.000 barrels of this gasoline are 
brought to Ethyl grade with O.6cc of 
lead as compared to |.&8cc which we 
formerly used, while 10,800 barrels 

marketed as housebrand gasoline with 


the addition of 1.lcc of lead. Other pro 


Advertisement 





ducts are kerosene, diese! fuel, tractor 
fuel, furnace oil, heavy fuel oil, asphalt 
and road oil 

Here is a comparison of the yi ld 
from our old thermal unit and that 
which we expect from the fluid unit 


Thermal Catalytx 
Cracking (Cracking 
50 
Copversiort 
Bb! Bbi 
Gasoline (C, to 400° 1680 27.9 2860 47.8 
Light fuel...... 1020 17.0 1800 30.0 
Heavy fuel $220 53.6 1200 20.0 


Gas (Fuel oil equiv 136 «63.1 440 «7.3 


The cat cracker is of the general UOP 
design with the reactor supported by a 
skirt set on the regenerator and with the 
stripper hung from the side of the re 
actor The new graphic type control 
board, developed by UOP will be in 
stalled 

Low cost and reliable electric powe 
is available to Globe, hence motor 
drives are used for the air blower and 
the gas COMMpressors, as We ll as for most 
of the pumps. This results not only in 
lowered utility costs but also in a de 
crease in capi il cost and maintenance 

Steam is used by the process for strip 
ping catalyst and side cuts. This is ex 
haust from the main column bottoms 
circulating pump —the only turbine 
driven pump on the unit. A small 
amount of reboiler steam is also used 
for a few small reciprocating pumps and 
for a small reboiler in the gas recovery 
unit 


The Gas Concentration System 

Steam is generated from waste heat 
in the regenerator flue gas and the col 
umn bottoms. After furnishing steam 
to the catalytic cracking and gas recov 
ery units, about 10,000 Ib./hr. is sup 
plied the refinery for use in crude and 
vacuum units. The gas concentration 
system is of the deethanizer type. Its 
two functions are the preparation of 
feed for the catalytic polymerization 
unit and the debutanization of catalyti 
cally cracked gasoline hence, it is de 
signed for maximum recovery of pre 
pane 

The system consists of a compressor 
section, a deethanizer and a debutaniz 
er. Two existing towers were adapted 
to the deethanizer service 

In operation the gas from the cat: 
lytic cracker receiver is compressed in 
two stages to 200 Ib. per square inch 
and is charged to an absorption type 
deethanizer. The overhead from this 
tower is ethane and lighter gas which is 
discharged to the fuel gas line, The bot 
toms are charged to the debutanizet 
which operated at 150 Ib pressure The 
debutanizet overhead is composed ot 
CC, fractions, which constitute the 
charge to the poly unit. The bottoms 
normally are debutanized gasoline. The 
unit is designed for very high heat ef 
ficiency, reboiler requirements being 
supplied almost entirely by heat ex 
change from a cat cracker side-cut and 
debutanizer bottoms 

Advertisement 
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of refineries 


erywhere 


UNIVERSAL OIL PRODUZTS COMPANY 


General Offices: 310 S. MICHIGANMAVE., CHICAGO 4, ILLINOIS, U.S.A. 
LABORATORIES: RIVERSIDE, ILL 


Universal Service Protects Your Re 








@ Aleyco Jeocketed Voelves ore mode in three 
besic styles: Gete (No. 1105), Glebe (Ne. 1305) 
end Check (Ne. 1505). Jacketed flanged tees 
and 90° elbows ore alse available in straight 


ATLANTA 


in 
stainless steel 
and 


» corrosion-resistant 
alloys 


_ are the first completely 
jacketed valves in solid alloy 
They are recommended for acceler 
ating the flow of viscous liquids 
Their 
outstanding with 


where corrosion is a factor 
performance 1s 
phthalic and maleic anhydrides, 
rosin and resins, tars and tar oils, 
other 


fluids difficult to move at room tem 


molten sulfur, and many 


perature 


The sectional views illustrate the 


thoroughness of Aloyco jacketing 


Note how it extends to the edges of 
the flanges. Also, observe that the 
bonnets are fully jacketed, as well 
as the bodies. In designing these 
valves, our engineers have retained 
all the Aloyco standard features, 
such as double disc wedges which 
are non-fouling and are pressure 
tight on both seats. Aloyco Jack- 
eted Valves are the embodiment of 
engineering, pattern-making and 
foundry skills of a high order. 


Send for our new Bulletin No. 3. 


Aloyco Valves are manufactured in compliance with 
the new MSS Stainless Steel Valve Standards $.P.- 42. 


ALLOY STEEL PRODUCTS CO., Inc. 


1303 W. ELIZABETH AVE., LINDEN, NEW JERSEY 


HOUSTON — LOS ANGELES — NEW YORK 


PITTSBURGH 


WILMINGTON 





TRET-O-LITE 


makes refinery 
operations 

more efficient 
more economical 





The Tretolite Company also offers these 


specialized services to refiners: 


Water clarification chemicals - Demulsifiers for waste oil emul- 
sions + Corrosion preventive chemicals - Corrosion resistant 
coatings - Demulsifiers and foam preventers for use in doctor 


treating and other sweetening solutions 


TRETOLITE COMPANY sssous 1.00 


CHEMICALS FOR THE PETROLEUM INDUSTRY 
Dehydrating + Desailting + WoterDe-Oiling «+ Corrosion Inhibition 
Scale Prevention + Paraffin Removal 


By reducing the salt content of 
charging crudes to a minimum, the 
Tretolite desalting process helps to 
eliminate the costly troubles caused 
by salt. If severe corrosion, plugging 
and hard coke formation are decreas- 
ing your on-stream time and increas- 
ing your maintenance costs, why not 
get in touch with Tretolite? Prelimi- 
nary tests and a salt survey do not 


obligate you. 


Tretolite Desalting 

offers these facilities — 
Preliminary desalting survey 
Laboratory pilot tests 
Competent plant design 
Construction consultation 
Start-up assistance 


On-call service 


Tretolite Desalting 
protects against — 

Salt plugging 

Corrosion from evolved HCI 

Hard coke formation 

On-stream time losses 

High maintenance costs 


Impaired equipment efficiency 











UNLIMITED SERVICE-LIFE 
is just ONE ADVANTAGE of 


Ss Se 








HANCOCK 
INTEGRAL 


S T E L L | T E HANCOCK 


SEATS GATE WELDVALVES 


give you these 
PLUS FEATURES! 


Dissmmttan Mareriacs In Seats 





and Wedges mean an extra guar 
antee of long-life, no galling! Per 
fect alignment and tightness 
assured. 

Se.r-Srorinc Gianxp is a real 
plus” tor the operator! No wiring, 
no tying in place and plenty of 
room and length along the stem to 

get at the packing. 
No Srem Prrrino because stems 
n all Hancock Gate weLpvatves 
are completely coated with a heavy 

cadmium plating! 
Yoxe Posr and Gland Nut 
Threads Protected regardless of 
years of service, corrosive atmos 
pheres! A number of threads on the 
yoke post studs are always cov 

protected, workable. 
Pacxine Ease because there's 
f pack) ng spa ¢, packing of 
the highest quality, pack ng for the 
‘When you install HANCOCK GATE WELDVALVES... widest range of services 
Ss Hanpwueet protects the 
erator in “hot™ services! 
assured of freedom from valve seat leakage and re Inrencwanceaste Pants. All 
st and thread bushings 
kor Hancock’s integral stellite seats positively nade to exacting uniformity! 

. yw Restsvawr Back Seat 
r surtace, never need ws stuffing box shut-off 


{ 


prey ! leaKS between body and seatin 
stem when fully opened! 


he renewed! They vuarantee vaive service-iife far beyond xeo Enamet Exterior Finish 
maximum protection from 


requireme nts of the equipme nt on which the valves are used. r n of ter parts 


You can depend upon your Hancock Distributor jor prompt service 


my HANCOCK Jal 

{ <| 

For A alves 

Mu; 4 PRODUCT OF 

—— MANNING, MAXWELL & MOORE, INC. 
WATERTOWN 72, MASSACHUSETTS 


‘A 


sfety and Relief Valves, ‘American’ Industriol and 


dgit’ and ‘Load-lifter’ Hoists and other lifting specialties. 





FULL LINE 
FULL VALUE 
FULL SERVICE 


We have repeatedly urged users of welding fittings to 

accept no less than the fu// line. When we say “full line” 

we don't just mean its completeness . . . though it /s the world’s 
most complete line of forged steel fittings and flanges .. . 

and it does contain the widest range of types, 

sizes, weights and materials. 

When we say “full line” we mean full value—extra value—more 
and better features than can be found in any other fitting. r 4 
The technical brains and forging skills which 

conceived these extra values continue to be available 

to you through the Taylor Forge organization, 

and through the Taylor Forge distributor 

who is your industrial neighbor. 

Since Taylor Forge welding fittings “have 

everything,” why compromise 


on less than the best? 





TAYLOR 


TAYLOR FORGE & PIPE WORKS General Offices & Works: Chicago 90, Ill, (P.O. Box 485) Eastern Plant: Carnégie, Pa, Western Plant 
New York: 50 Church Street @ Philadelphia: Broad Screet Station Bidg. @ Picsburgh First National Bank Bidg 
@ San Francisco: Russ Bldg 


Fontana, Calif. @ District Offices 
Chicago District Sales: 208 S. LaSalle Street @ Houston: City National Bank Bidg. @ Los Angeles: Subway Terminal Bidg 


[Whe is my nearest Teyler Forge Distributer ? 
| Put my neme en your mailing list te receive informative literature. 
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THE TERRY STEAM == 
TURBINE COMPANY 


TERRY SQUARE, HARTFORD,CONN. 





0.0 2 aan GLOBE VALVE 


TOUGH THROTTLING 
CONDITIONS 


500 BRINELL DISC AND SEAT 


STEM high tensile rolled bronze. Large diameter 
and long thread contact. 

PACKING NUT and gland follower of heavy 
bronze transmit even pressure onto packing. 
STUFFING BOX large and deep. Packed with 
formed rings of braided asbestos, lubricated and 
graphited. Can be repacked under pressure. 
UNION NUT heavy, rugged. Facilitates removal 
and replacement without danger of distorting 
body or threads. 

BEVELED JOINT permits tighter union between 
body and bonnet. 

Disc LOCK-NUT holds disc securely to end of 
stem 


FULL-PLUG DISC and SEAT RING 


stainless steel of 500 Brinell—near diamond— 





hardness. 


BODY P & C High Test Bronze. Reinforcing 
ribs give added strength. Heavy end hexes with 
standard, full length threads. 


Sead 


Fig. S3I-P FOR THIS FOLDER 
350 Ibs Steam * 1000 Ibs OWG which contains a 
detailed description of 
this valve. Ask for DH-116 


Acco Reading, Po. + Atlente + Baltimore + Boston + Chicage + Denver + Detroit + Houston 
Jf 


New York + Philedeiphie + Pittsburgh + Son Francisco + Sridgepert, Conn. 


R-P & C VALVE DIVISION 
AMERICAN CHAIN & CABLE 


thlish ng ( mpany 





B&W Low Maintenance 
INSULATING Increased Production 
through quicker 


LOWER 
FIREBRICK | _ heating 


OVERALL 
| ~ ) Improved Quality | | “costs | 


through closer ONES 


temperature control 
Lower Fuel Bills 


+ 
| PROCESS 
FURNACES 


“Reduced production costs”—this is the continuing theme of service 
reports from the many chemical process furnaces lined with B&W 
Insulating Firebrick. 

Because of their low heat-storage and high insulating value, light- 
weight B&W IFB respond quickly to temperature changes, substan- 
tially cut heat losses. Increased production, improved quality, lower 
fuel bills are the direct results. And because of their superior dura- 
bility in service, B&W Insulating Firebrick provide all of these 
advantages with extremely low maintenance cost. 

Your local B&W Refractories Engineer will be glad to discuss with 
you the question of increasing the efficiency of your furnaces through 


noo BABCOCK 
_ sw wn. UES & WILCOX 


SAW 80 GLASS TANK BLOCKS + BAW INSULATING FiREBRICK = / 
BAW REFRACTORY CASTABLES, PLASTICS AND MORTARS r .4 
OTHER BAW PRODUCTS 
Stationary & Marine Boilers ond Component Equipment 
»- Chemical Recovery Units... Seomien & Welded Tubes... Pulverizers 
ae Fuel Burning Equipment... Pressure Vessels... Alloy Castings 
+: 


“=f 
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If it’s piping equipment for refineries 
-oelf’s in the complete CRANE line = 


BEST FOR OIL AND OIL VAPOR SERVICES 


Crane Cast Steel Wedge Gate Valves find wide application in refineries 
everywhere because they assure dependable performance under all 
conditions. Body and bonnet are unusually rugged. Straight-through 
ports minimize turbulence, erosion and resistance to flow. Full length 
disc guides insure positive seating on shoulder-type, screwed-in 
body seat rings. 

Strong tee-head disc-stem connection, easily lubricated yoke, and 
ample non-corrosive bearings assure smooth operation. Made of 
Carbon or Alloy Steels with trim materials suitable for pressures and 
temperatures up to 2500 pounds at 1000° F. Flanged, screwed, or 
welding ends available. See your new No. 49 Crane Catalog. 

CRANE CO., 836 S. Michigan Ave., Chicago 5, Hl. 
Branches and Wholesalers Serving All Industrial Areas 
No. 33x, 300-Pound 
Steel Gate Valve for 
we ONE ORDER TO CRANE COVERS ALL PIPING EQUIPMENT — 9"! 8nd 01! Vapor Services 
Up to 1000° F. Max. Temp. 


FOR THIS VAPOR RECOVERY UNIT HOOKUP, FOR EXAMPLE. Sizes: 114 to 24-inch 
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Tat; || RTS 
VALVES a ao 


SCREWED 
FITTINGS 





REGULATOR 


—_ 7a PL Q ||, 
) 3 BOLTS AND 


rey 41-4465 Y> 


re WELDING 9 / es 
Oa : re ‘9 


FITTINGS 
-- FABRICATED 
PIPING 
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EVERYTHING FOR EVERY PIPING SYSTEM 


CRANE 


VALVES « FITTINGS + PIPE « PLUMBING AND HEATING 
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| the ABCs of Powell 
» Value PERFORMANCE 
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always furnish the right valve, you can avoid 
failures that result from trying to make a valve 
do” in a service to which it is not specifically 
adapted, as well as those caused by misapplication. 


uilt to last. Powell Valves are designed for 
long life at a minimum cost of maintenance. 
The cost of construction and materials of any 


Powell Valve is determined solely by the requirements 
of the service for which the valve is designed. 


Cs Line. Powell Valves are made in all 


five the right valve. And, because Powell can 


types such as Globe, Angle, “Y’’, Gate, Check, 
Non-return and Flush Bottom Tank. Materials 
include not only Bronze, Iron and Steel but also a 
wide range of Corrosion-Resistant metals and alloys. 


Ask your nearest Distributor—or write direct 


Fig. 3003 §. 5. Mod The Wm. Powell Company 
’ Cincinnati 22, Ohio Fig. 1803 
DISTRIBUTORS AND STOCKS IN ALL PRINCIPAL CITIES 


OWELL VALVE: 





CHEMICO P-A VENTURI SCRUBBER 


ACID FUMES 


THESE PHOTOGRAPHS—taken 
at a pigment plant in Pennsyl- 
vania—show how effectively the 
Chemico P-A_ (Pease-Anthony) 
Venturi Scrubber solves the prob- 
lem of waste sulfuric acid fumes. 
Instead of pouring from the large 
stack, the fumes are diverted into 
the Chemico unit. An infinitesimal 
residue is emitted through the 
small stack at the left of the brick 
chimney. The P-A Venturi Scrub- 
ber, in fact, eliminates the need 
for a large stack, 


HERE ARE THE ACTUAL RESULTS OF THIS INSTALLATION: 


Sulfuric Acid Mist Loading 


INLET TO SCRUBBER EXIT FROM SCRUBBER EFFICIENCY 
283 mg H2SO, per cu ft 1.06 mg per cu ft 99.6% 


The P-A Venturi Scrubber is highly effective and This Chemico unit is simple and safe to operate 
very economical to install and operate. It is rec- and maintain. Any a maintenance man 
ommended for (1) smoke abatement, (2) removal can service a P-A Venturi Scrubber. No special skill 
of dust and mist from gases and (3) recovery of is needed. Write us concerning your problem. 
valuable metals and chemicals. 





HOW THE P-A VENTURI SCRUBBER WORKS 


Dirty gas, at high velocity, impinges upon and atomizes a 
curtain of liquid introduced through jets at the throat of 
the Venturi. Differential velocities of gas and atomized liquid 
result in collision of mist or dust particles with liquid drop- 
lets. The coalescence of mist or agglomeration of dust re- 
sulting from this collision makes simple cyclonic separation 


possible. 
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Chemico Plants are 


CHEMICAL CONSTRUCTION CORPORATION wo 


A UNIT Of AMERICAN CYANAMID COMPANY \ 
EMPIRE STATE BLDG., 350 FIFTH AVENUE, NEW YORK 1,N.Y 


EUROPEAN TECHNICAL REPRESENTATIVE 


CYANAMID PRODUCTS LTD... BRETTENHAM HOUSE, LANCASTER PLACE. LONDON ©. C€.2 
2, 
CABLES: CHEMICONST, NEW YORK Profitable Investments 
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Brown Fintube Sectional Construction 


n Tools 


ores toe Cian Avoids Needless Waste and Expense 

Cleat 
nT 

at and Handling — 
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@ Brown's interchangeability of serve as “stores” for other sections on stream. 


parts, exacting design and precision manufacture They are never obsoleted by changes in duty or 
has ‘licked" obsolescence. plant re-arrangements. You can use, and reuse 
: them, until they are completely worn out. 

The sections can be used in one exchanger ? . 


after another — on different duties — on different For the utmost in efficiency and economy, install 


products. A bank can even be broken up and the Brown's proven, welded fintube heat exchangers 
throughout your plant. Estimates and quotations 


sections shipped to two or more plants, miles 
furnished promptly. Write for Bulletin No. 481. 


apart, assembled and reused. Sections not in use 





THE BROWN FINTUBE CO. 


> i eS © ae ae) 


SECTIONAL 
HAIRPIN 
HEAT EXCHANGERS 
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The power drives on this machine incorporate on e:octric motor, a gear 
reduction, an electric brake and a flange mounting . . . all standard 
19 F< units that easily combine into one compuct, integral power- 
package that's just right for this machine. This permits many parts to 

be stripped away from both the power unit and the completed machine 

‘ Vi makes a job that's all muscle, no fat. 

Master Motors, available in thousands and thousands of types and 

ratings (up to 150 HP) give you an enormous selection of integrally ; 

built power drives with which you too ° ‘ 

can easily secure these same results. all muscle oe no fat 
' Open, enclosed, splash proof, fan- 
cooled, explosion proof :. horizontal or vertical . . . for all phases, 
voltages and frequencies . . ia single speed, multi-speed and variable 
speed types . . . with or without flanges or other special features . . . 
with 5 types of gear reduction up to 432 to 1 Hs . os with electric 
brakes .. . with methanical variable speed units . . . ond for every type | | | ae, | 
of mounting . . . Master has them all and so can be completely im- 
partial in helping you select the one best motor drive for YOU. — 

Select the RIGHT power drive from 
Master's broad line and you can increase 
the saleability of your motor driven 
products . . . improve the economy and 





productivity of your plant equipment. 
THE MASTER ELECTRIC COMPANY 


DAYTON 1, OHIO ss 


# 
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QUESTION: 





Supplied in several styles, including : 
g 


7ARLOCK 730 (asbestos)—for hot or cold water at medium to high 


pressures 

sARLOCK 731 (asbestos)—for steam, gases or water at temperatures 
up to 700° I 

,ARLOCK 732 (asbestos—wire inserted)—for heavy duty service 


against steam, oil, gases or water at temperatures up to 700° F 


PARLOCK 735 (asbestos)—for hot or cold water or alcohol at medium 


or low pressures 

PARLOCK 7M (asbestos)—for cold gasoline, kerosene and light oils 
,ARLOCK 736 (blue asbestos)—for concentrated mineral acids 
sARLOCK 740 (flax)—for cold water at medium or low pressures 
sARLOCK 745 (flax)—for heavy hydraulic service against cold water 


-ARLOCK 751 (cotton)—for hot or cold water 
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(JARLOCK 


The unique structural 
design of Lartice- 
Brat packing gives it 
great strength, long 
life and unusual flexi- 
bility. 


In Gariock Larttice-Braw every braiding 
strand passes diagonally through the body of 
the packing at an angle of approximately 
45°. All the strands are strongly lattice-linked 
together into a structural unit which holds 
together even when the packing is worn far 
beyond the limits of wear of ordinary 
braided packings. 


Write for folder! 


THE GARLOCK PACKING COMPANY 
PALMYRA, NEW YORK 


Okla H 


PACKINGS, GASKETS 
AND OIL SEALS 





The d/p Cell can be in- 
stalled close to the orifice 
with short lead lines. Be- 
cause of zero displacement, 
condensing chambers or 
seal pots are omitted, 
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NEW + REVOLUTIONARY * MERCURY-LESS 


FOXBORO 


DIFFERENTIAL PRESSURE CELL 


Now you can simplify many 
troublesome flow problems... 
especially those where corro- 
sion is a factor or the use of mer- 
cury is objectionable. This 
unique flow measuring device 
is accurate, easily calibrated, 
and widely applicable, and it 
weighs only 20 lbs. The Foxboro 
d’p Cell offers a combination 
of advantages that no other 
type of flow measurement can 
duplicate. : 

The Foxboro dp Cell oper- 
ates on the highly-accurate 


force-balance principle, trans- 
mitting flow measurement to 
remote, conveniently-located 
pneumatic receiving instru- 
ments (indicating, recording, 
controlling). Range: 100 in. to 
800 in. H.O. Working pressures: 
500 psi and 1500 psi 

Get all the facts about this 
revolutionary new device for 
the measurement of liquid, 
steam, gas or air flow. Write for 
Bulletin 420. The Foxboro 
Company, 74 Neponset Ave., 
Foxboro, Mass., U. S. A. 


UNIQUE ADVANTAGES 


« Type 316 Stainless Steel Con- 
struction. 

. Uses no mercury. 

. Essentially zero displacement 
no need for condensing cham- 
bers on steam measurement or 
seal pots on liquid measurement. 


OX BOR 


4. Immediate, untailing response to 
differential pressure changes. 


5. Positive overrange protection. 


6. Easily changed in the field to 
any range (100” to 800” differ- 
ential). 


7. Simple zero adjustment. 


Simpler 
Flow 
Measurement 


in the palm 


of your hand 


RECORDING - CONTROLLING - INDICATING 


REG. VU. S. PAT. OFF. 


hbruary, 1950 Gulf 


Publishing Company 
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MATERIAL | SERVICE 


For direct action pressure 
Bronze and stainless regulators and reducing 
steel bodies. . valves up to 50 pounds re- 


duced pressure. 


For 2 to 15 pounds pnev- 
matic actvation with %” 
valve travel and utilizing 
popular Micro-Flute Pup 
inner valve, V-Port, Quick- 
Opening or Composition 
Disc inner valve in single 
seat valves—or available 
with double ported V-Port 
or Quick-Opening inner 
valve construction. 


Particularly adapted to 
service where small size and 
compactness are desirable. 


DIMENSIONS 


A 8 D 
|' 
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With condenser tubes handling unchlorinated water, slime- 
forming bacteria never have to worry about a housing shortage. 
Instead, these bacteria move in, form their colonies, and the condenser 
tubes become apartments for slime. When this happens, the terminal 
log mean temperature difference rises, excess steam costs go up, and 
outage increases along with the labor bill for costly -plug cleaning. 


Chlorination, engineered by W&T and backed by 35 years’ 
experience, has proven itself the effective answer to slime in condenser 
and heat exchanging equipment. It is effective because the Wallace & 
Tiernan De-Sliming Process attacks the cause of slime, bacteria, and 
“evicts” these unwanted “tenants” from their home in your equipment. 


tegardless of whether yours is an open or closed cooling system 
or whether you use shell and tube, trombone, or open box condensers, 
Wallace & Tiernan engineering plus time-tested W&T Chlorinators 


can put all the money-saving advantages of slime control by chlorina- 
tion to work on your condensers or heat exchange equipment. 


Write today for complete information. 


WALLACE & TIERNAN 
PRODUCTS, INC. 


CHLORINE AND CHEMICAL CONTROL EQUIPMENT 
Belleville 9, New Jersey + Represented in Principal Cities 


Publishing Company Publication 
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SEAMLESS WELDING FITTINGS 


—_— 


FORGED STEEL FLANGES —'/2 INCH THRU 30 INCHES 


— ee Eee eee 
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LARGE 0.D. THRU 96 Mapes 


Means savings in time and dollars... for LADISH offers 
you a complete line backed with adequate stocks 


Whatever your fitting requirements... you 
ean rely on the Ladish line for an unrestricted 
selection of Seamless Welding Fittings, Forged 
Steel Flanges and Forged Steel Fittings. 


This Controlled Quality line is complete in 
types, size ranges and materials you need for 
virtually any application. Ladish also gives you 
such outstanding engineering developments to 
improve piping efficiency, as Seamless Reduc- 
ing Elbows and Full Branch Taper Design Tees. 


Adequate stocks in strategically located dis- 


tributor warehouses ...supplemented by ex- 


tensive factory inventories of every type... 


Of (antrllld Giality fittings 


give you double assurance of prompt service 
on every Ladish order. And, by standardizing 
on Ladish you know that every fitting is made 
to the unsurpassed standards of Controlled 
Quality for complete dependability. 





A COMPLETE LINE PRODUCED UNDER ONE ROOF 
.». ONE RESPONSIBILITY 
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7 Feosons why Rockwood Vales 


9000 0006 


are your Best Bay / 


Full round open area - no turbulence in 
fluid stream. 


Leak proof after continued use. 


New floating ball - resists pitting, scratch- 
ing and abrasion. 


No exposed seating surface in open or 
closed position. 


Easy to open or close under full pressure. 
Installed in any position. 


Quarter turn (90°) opening and closing 
valve. 


ROCKWOOD 


BALL TYPE 


VALVES 


PROVIDE 


lon 
yrth 00 


Rockwood Ball type Valves continue to 
prove themselves superior to all other 
makes of valves with on-the-job per- 
formance throughout industry, day 
after day. 


The full round open area of the Rock- 
wood Valve does not permit the shape 
of the fluid stream to change—assures 
full round flow and minimum line pres- 
sure drop. New resilient, synthetic 
rubber seat in combination with the 
hard chromium-plated floating ball 
makes a tight seal—will not leak after 
continued use. Seating surface is pro- 
tected in both open and closed positions. 


Quarter turn fully opens and closes 
valve — operates easier and faster — 
improves worker efficiency. 


When you replace your obsolete valves 
with Rockwood Ball type Valves, you'll 
appreciate the longer service-life with 
no maintenance, Available in bronze in 
all pipe sizes from ‘2” to 2” for 300 
p.s.i. working pressure. 


For additional information and uses, 
write for bulletin V-4. 


Distributors in all principal cities. 
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102 HARLOW STREET 
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PETROLEUM REFINER 


Your biggest time-saver in 








comparing and or dering 





petrochemical plant equipment 


THE 

UNIVERSAL 
EQUIPMENT GUIDE 
FOR REFINERY 
NATURAL GASOLINE 
AND PETROCHEMICAL 
PLANT BUYERS 


a 195 1 Gulf Publ ing 4 


The 








new |7th (1950) Refinery Catalog carries the 


complete or condensed catalogs of more than : 


leading manufacturers and Suppliers. 


You'll save time every time by looking it up in this 


convenient, completely indexed Refinery Catalog. 


Used by refinery men the world over, it is the indus 


try’s me 
infort 


——— 


mst complete single source of equipment 
nation. 


REFINERY CATALOG 
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mpany Publication 








DOWELL | 


SERVICE SPECIALISTS IN MAINTENANCE CLEANING PROBLEMS 


Quick, Effective Maintenance Service 


Cuts Total Down Time in Half 


Dowell Service, using the experience of thousands of 
successful jobs, offers you the solution to mainte- 
nance problems of this type. It is backed by strong, 
ng: continuous research programs, both in Dowell’s own 
OC laboratories and in those of The Dow Chemical 
Company. This research provides the means for an 
improving service with an increasing degree of 
effectiveness and safety. 


poile 


vines 
powell em 
When you call on Dowell Service for your mainte- 
\ nance cleaning, experienced Dowell engineers do the 
4 rvPT AL EXAMPLE of the economies afforded by job for you. They bring the special equipment— 
Dowell service is reported in the case of a midwestern truck-mounted tanks, mixers, heaters, and propor- 
retinery using five 300,000 Ib aed hour boilers to toners necessary for controlled cleaning. No dis- 
generate electrical power. Before Dowell Service was mantling or scaffolding is required. Liquid solvents 
used in the plant, boilers were usually down two are pumped into the equipment through regular 
weeks whenever repairs became necessary—during connections. Down time is held to a 
which time electricity was purchased from an out- 
side source. Using Dowell Service to do the internal For quick, practical, economical cleaning of boilers, 
surface cleaning, the boiler is back in use in one week heat exchange equipment, water lines and water 
instead of the usual two! And the Dowell part of the wells, call the nearest Dowell office. Free cost 


operation takes just one day! estimates gladly given. 


DOWELL INCORPORATED - TULSA 3, OKLAHOMA 


Mew York 20 Cleveiend 13 

Boston 16 Pittsburgh 19 

Priledeiphia 2 Dewonw 2 

Baltimore 18 Chicage 2 

Wiimington 99 St. Lows © . 

Richmond 19% Indianapolis Wichite Falls, Texas 
Atlante Lowrsville . lefeyerte, La. 
Bufaic 2 Kenses City 6 Mt Pleasant, Mich 


Leng Beach, Octiend Cosper Dowell Associote— international Cementers, inc. 
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A DANGER in the industry’s current econom 
possible threat of an oversupply 
Recent large additions have boosted 


picture is the 
of gasoline 
these stocks to high levels, and they are due to 
continue increasing for 
another two months 


The Danger of 
Gasoline Oversupply 


Everything else is in 
good condition, other 
stocks being at satis 
factory volumes for this season of the year. De 
spite the tempering influence of mild weather in 
the country’s northeast oil heating region, total 


distillate fuel oil inventory is being reduced to 


} 


year-ago level, even though some individual plants 


are overstocked. Meanwhile, curtailed producing 
rates have resulted in such heavy drafts, crude oil 


yw and likely t 


stocks are decline further during 
February 

Che gasoline situation is not yet hopeless, but 
sharply reduced refinery runs are needed immedi- 
ately to prevent accumulation of excessive motor 


tuel stocks 


look, including that for crude oil, may be endan- 


Otherwise, the industry’s entire out 
gered. If gasoline stocks continue increasing at 
recent rates, the industry undoubtedly will face 
strong downward pressure on prices during follow 
ing months, Despite its present strong character, 
even the crude oil price structure probably could 
not escape a cut if gasoline markets suffer severe 


reductions 


’ 
at NERAL Petroleum Corporation officials 


feel that expansion of its Torrance coker facilities, 


already the 


! ! 
best available 


largest in the world, represents the 
‘answer to a problem which has been 

plaguing California oil 
Answering a Mestre for the last 18 
months 


State's Problem rhe problem is: what to 
do with heavy fuel oil, now 
quantities far in excess of demand? 
ave contributed to the problem 

of railroads to diesel engines 


am engines which burn heavy fuel 


Publishing Company Publicat 


EFINER 


The LOOK BOX 


oil; 2) the importation via pipelines of Texas nat- 
ural gas which has replaced heavy fuel oil for 
many uses; and 3) the loss of the Orient export 
market for heavy fuel oil. 

Since all of these three factors appear to be per 
manent and since the production of heavy fuel oil 
cannot be significantly reduced as long as demand 
remains high for other products with which it is 
mixed in crude oil, a change in processing seemed 
to be the only answer 

Che expanded coker, which went on stream late 
in January, will turn about 22,000 barrels of heavy 
oil each day into coke (more than 800 tons), gaso 
line, gasoil, dry gas, and petroleum gases, the 
latter suitable for use as “bottled” gas 

General Petroleum engineers calculate that the 
new facility will bring the refinery’s product yield 
into approximate correlation with market demand 


a 
(. W. GEORGI of 


Corporation, Oil City, Pa 
ments on The Look Box item, 
When ?,” 


Quaker States 
has written his com 
fetter Lube Oils 

issue ot 


Refining 


which appeared in the January 
PETROLEUM ReFINeR. He 
points out factors which 


More on 
Better Lube Oils 


have influenced his com 
pany’s present policies in 
the marketing of high-addi 
well summarized in a 
Duty 
Detergent Oils” which his company has prepared 
The princi 


tive oils. His thoughts are 


bulletin, “Recent Developments in Heavy 


to clarify their position in the matter 
pal conclusions are of high general interest and 
are in part repeated below 

The essential difference 
oil and Quaker State HD (heavy 


Quaker State HD oil is 


between Quaker State motor 
duty) oil is in the 
amount of “detergent action.” 


what is generally termed a “super detergent” product, 


whereas Quaker State motor oil is what might be called 
} 


a “mild detergent” product, in that the natural detergency 


characteristics of the il itself are quite effective for gen 
eral passenger car service, without resort to use of sup 
plemental letergent additives Both oils have the Sane 


inherent qualities of high natural viscosity index, low con 


by Western Propane, Ltd 
. ~ 


».w.000 | gallon 
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> C a s t | am A.0. 5 + 10.0003 Wr. % Metal Deoctivoter 
History: | 


This chort shows improve 


mentin induction period on 


INDUCTION PERIOD (MINUTES) 


thermally cracked stock con 
taining 0.6 parts per million 


of copper when using 


ASTM 


Du Pont Metal Deactivotor 
n combination with Du Pont 


Gasoline Antioxidant No 5 





compored with use of 





oartioxidant alone 002 


ANTIOXIDANT CONCENTRATION WT. % 


Du Pont Metal Deactivator Reduces Antioxidant 
Treating Costs of Copper-Contaminated Fuel By 35% 


Copper, if Antioxidant No. 5 was found to be the most effective 
quantities, may be costing you money through greater of the three Du Pont antioxidants and a concentra 
Du Pont tion of .0036 wt. % was required to obtain an induc- 
tion period of 460 minutes. However, with the 
addition of only 0.0003 we of DuPont Metal 


present in your gasoline in even trace 


antioxidant requirements than necessary 
Metal Deactivator is the answer to such a problem 
because, in every case, overcoming the catalytic effect 


of copper is more economical with Metal Deactivator Deactivator it was possible to obtain a 460 minute 


than an attempt at stabilization with antioxidants induction period with an antioxidant concentration 


gasoline containing Deactivator is of .0O14 wt a reduction in antioxidant treating 
costs of thirty-five per cent. 

If you are not presently using Du Pont Metal Deac 
tivator, you should check this product because copper 
is apt to be present when least suspected. The nearest 

Du Pont District Laboratory will be 
glad toruna Metal Deactivator test on 
your stocks for you. Call your DuPont 


alone; and the 
more stable in storage 
This particular case history shows how in one re 
hiner s copper-<« ontaminated stock the addition of a rel 
atively small amount ot Du Pont Metal Deactivator re 
sulted in marked antioxidant savings 
The base stock, a thermally crac ked 
gasoline, contained 0.6 parts per 
million of copper. Du Pont Gasoline Petroleum Chemicals representative 
ts «5 at OFF 
Better Things For Better Living 
. .Throwgh Chemistry 


etroleum Chemicals 


Tetraethy! Lead Compounds (Motor Mix—Aviation Mix)—Antitoxidants—Metal Deactivator—Dyes 


mington, Del 


E. 1. DUPONT DENEMOURS & COMPANY (INC.) 


Pet © © Wile ) 3 Delawore 








oe ae LOO: BO X 





stability, non-corrosiveness, et tion in lubricant usage. Lube oil men have been 


reason HD detergent oils are not entirely explaining the benefits of regular oil changes for 
passenger car engines hes in the potency of vears. Possibly even the general acceptance of the 


detergent action. Since the chief cause of engine 1000-mile change interval would result in so much 
] ? s re } us d - oe 
comes from the fuel used, the improvement in engine lubrication that the “super 


trouble is d ly proportional t 
_ Seen, os , oils” would seem less attractive. Certainly some 
engine burns. The average passenger . 

. improvement 1s needed, however. There is now 
san 1000 gallons of fuel per year, s 


ring or valve sticking and deposi 


“a 40,000-mile engine overhaul intervals which many 


much too wide a margin between the 30,000 to 
the other hand, engimes in « 
ours per day, at higher average motorists find necessary and the remarkably long 
1. The average engine it periods over which engines can be satisfactorily 
burn several times ; operated with controlled lubrication procedures 
passenger car, so U r 
that much ger 
Se ain Me Bs Tai mechanical revolution in agriculture has 
commercial , progressed to the point that “there is now more 
factor is n all horsepower on the farm than there is in any other 
industry,” A. L. Solliday, executive vice president 
Stanolind Qul and Gas Com 
Once 8 to 2, pany, Tulsa, said recently 
Now 2to8 \s the result of substituting 
the machine for human sweat 
and animal toil,” Solliday said 
some tarm tractor operators “can take care of 
several hundred acres unaided except for ma 
1! ontrast to 8O years ago when the 


average tarm worker could cultivate only 18 acres 


Describing what the advance of mechanical 
power means to farm production, Solliday said it 
now takes two farms to supply eight city families 
whereas in 1900 the reverse ratio applied—“eight 





farms to supply two urban families 
He added that tractors on farms multiplied from 
practically none in 1910 to one million in 1930 and 


3,375,000 today, equivalent to one tractor for every 
105 acres of land under cultivation. During the 
past 100 years the increase in machiae power 

agriculture today to produce five times 


4 ods and services per hour of work 


| RIV ATE industry and a relatively obscure arm 


f American alism--industrial house organs 








e to help penetrate the Iron 
about American working and 
living conditions 
Plan to Pierce lhe nation-wide campaign 
to encourage and help indus 
‘Iron Curtain’ try employes to mail issues of 
their « mpany publications to 
latives and friends in other 
sored by the Philadelphia In 
George S. Talmage 
er, house organ for 
ion of Minneapolis 
the Assc« ition said 
it circulatior imong vorking people 


f these papers truly retles yw the 


iving patterns of Americans can be 


than anv number of speeches by 
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for complete information 





call or write 
your nearest 


BORN representative 





ENGIMEERS and CONTRACTORS 
TULSA, OKLAHOMA 
Representatives: LOS ANGELES, CALIF. G R. Nance G Co SHREVEPORT, LA. Bass Sales G Equipment Co 
HOUSTON, TEXAS, Sales Engineering Co. of Houston, Inc NEW YORK, N. Y., Richard Morton 
Canadian Associates): BRANDON, MANITOBA, Canadian Brown Steel Tank Co, Ltd 





additions made since the this seasonal problem primarily by 


D, SPIT! 
war, the industry appears to need further enlarged refinery capacity and ad 


expansion insofar as heating oil storage justment of yields would be un 


facilities are concerned. Gasoline stor conomic and therefore ultimately 


public 


prices to the 


that the 


age capacity on the ther hand, 1s result in high 


adequate It is our belief economi 


These are findings of a study con approach to the problem is to plan 
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DeRosay, manager of fuc 


Sun Oil Company, says 
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“All evidence indicates that winter 


ads will become more pro 


nounced in the future. Furthermore, 


the future potential increase in heat 


From Bureau of Mines Monthly Petroleum Statements 


February, 1950 1 Gulf Publishing Company Publication 


by Stewart 


ing oil demand is considerably 


greater than the potential increase 


in gasoline demand.’ 

rhis 
Courtney C 
pany (N.J.) 
that 1932 to 
products 


fact is substantiated by Dr 
Brown, Standard Oil Com 
economist, who out 
1948 demand for all 
doubled, 


compounded increase of 


that om the 


points 
from 


petroleum with an 


average yearly 


6 percent, but same period 


demand for light heating oils increased 


10 percent, while the gain for gasoline 


was only 5.4 percent 


One index of storage adequacy 1s 


tureau of Mines in 
This 


dividing the 


date 


computed by the 


its “days supply figure statistic 


is obtained by amount of 
total 


month) by the 


stocks at a given (end of the 
current 
The 


that 


daily average 


demand for the same month quo 


tient is the number of days cur 


rent demand could be satisfied from 


inventory 
lable 1 
of the 


current 


shows that at the beginning 


heating season last year the “days 
greater than at 


date for the 


supply” was any corre 


sponding last five years 
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Total 0 @ exports) 
Bereee of Mines figures in 42 Gallen Barrels 


Total Demand 
for 6 Months 
Oct.-March 


Total Stocks 


13,675,000 
21,251,000 
272,276,000 
26,062,000 
26,650,000 


45,050,000 
62,019,000 
50,764,000 
72,385,000 
$2,213,000 


760,000 
398,000 
214,081,000 
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More than 30,579,000 barrels of crude 
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: required to fill tank f 
trunk pipe 


and main 
lines. and 5,165,000 as fill for 
crude oil carrying tankers, barges, tank 
cars and trucks 

That 
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about 100 million barrels of 
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yperation of pipe lines and refineries and 
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long term perating experience indi depreciation and overhead Tabulations 


cates that anything higher than a 70 showed direct mining cost, when the 


percent product-tankage relationship will mine was operating at top level, to be 
begin to develop difficulties while in 318 cents per ton with production 
other mstallations even a considerably averaging 108 tons per man day of total 
smaller relationship « »perating labor. At middle level operations, cost 
ner 1. Amount reported to B. of M. as at refineries, > 

roDlems terminals or in prpe lines or in transit 149,903, 482 dropped to 26.5 cents and production 


On September 1, 1949, stocks nls - averaged 127 tons due to change im 
: Analyse of unavailable stocks in | above 
refiners n pipe tines a. Tank bottom credit 7 percent x tech que If n top heading operations 
» Unavasiable snfimahed at refinenes } ; 
‘ refinery lines and operating equipment 1,523,393 Improvements were shown during the 
i. One-half of average sige water cargo re ] 
eeipt. Total of each individual grade 
calculated separately 9,993,332 Irilling ane lasting chniques 
(nher unavailable stocks 14,776,086 
f. Pine line Gi! 4,812,521 
a Pipe hne operating reserves 6,446,023 


sovallabls in toumstt aaa ~=API Retains Main Office, 
ta! unavailable clean products nist Safety Unit Transferred 


atest rur m anized equipment, 
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ALCOA ALUMINA 
Catalysts and Catalyst Supports 


. 
aromatization ™ 
() hs hydrogenation 


hydroforming 


dehydration 


The controlled purity of ALCOA 
Aluminas helps promote better cata . : . 
lytic reactions and better end results. isomer zation 
There is less possibility of contamina- 
tion and side reactions. Difficulties aris 
ing from carbon deposits likewise are 


dehydrogenation 


reduced. 

ALCOA Aluminas—Activated, Tab 
ular and Calcined—are regularly used . 
as catalysts and catalyst: supports: for hydrocarbon synthesis 
reactions such as those shown on the . . 
right. If you are interested in better & 

ields from your catalytic reactions, let h ydrocarbon cracking 
us send you further information on ™ 
ALCOA Aluminas. 

Samples for testing in your own plant ; : : 
will be furnished on request. Write to desulfuri raion 
ALUMINUM CoMPANY OF AMERICA, : 

Cuemicats Division, 617B Gulf Build 
ing, Pittsburgh 19, Pennsylvania. 


pV etey.\ CHEMICALS 


ALUMINAS 4%° FLUORIDES 


ACTIVATED ALUMINAS + CALCINED ALUMINAS + LOW SODA ALUMINAS + TABULAR ALUMINAS + HYDRATED ALUMINAS 


ALUMINUM 


die 


ALUMINUM FLUORIDE «© SODIUM FLUORIDE « SODIUM ACID FLUORIDE + FLUOBORIC ACID «+ CRYOLITE 


February, 1950 1 Gulf Publishing Company Publication 
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satisfied user of 


KOCH KASKADE 
FRACTIONATING TRAYS 


During the past two years, Skelly Oil Company has 
installed 12 towers with Koch Kaskade fractionating trays. 
These towers are in service as absorbers, rich oil strippers, 
a deethanizer, a debutanizer, a reabsorber and close-cut 
solvent fractior,ators. Koch Kaskade trays replaced con- 


ventional bubble trays in three of these installations. 


S kelly's experience with Koch Kaskade trays has 
proved you, too, can save money in new installations and 
in replacing overloaded bubble trays. Write for our 


Bulletin No. 325, no obligation. 








a ae . NOW irs J3 


Another installati 

Koch Kaskade ways hao 
been Ordered to + 
existing bubble 





eplace 
trays. 





THE KOCH ENGINEERING COMPANY, INC. 


Designers — Monutocturers — Builders 
335 WEST LEWIS STREET — WICHITA 2, KANSAS 
EASTERN AND EXPORT PITTSBURGH, PA. REPR BRITISH ASSOCIATES 
30 ROCKEFELLER PLAZA Db. 0. FOSTER CO MESSRS. A. F. CRAIG & CO. LT 
NEW YORK CITY 412 PEOPLES GAS BLDG PAISLEY, SCOTLAND 





BROWNSVILLE PLANTS NEAR COMPLETION—This aerial photograph of the Carthage Hydrocol, Inc., Stanolind Oil and Gas Company and U. S 


Industrial Chemicals Inc. projects at Brownsville, Texas, shows 


1) To the right center, the Carthage synthesis plant where natural gas will be 


converted to synthetic gasoline, other petroleum products and crude chemicals. The chemicals will be separated and refined in 2) the Stanolind 
plant, center background, and the chemicals will be prepared for market by 3) U. S. |. whose plant is shown at the left side of the picture. These 
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Imperial's Winnipeg Plant 
Sets Spring Construction 
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General Petroleum Expands 
Many Torrance Facilities 


Work is under way at General Petro 
leum Corporation's Torrance refinery on 
a $600,000 improvement project which 
is expected to eliminate the burning of 
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New Greek Refinery 
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VISQUEEN fim 


drum liners 
revolutionize 
bulk shipping... 
save up to 
Se *50,000 


lined fiber drums perfect for shipping 
t 


jety of petrole 


USERS OF BOTH FIBER AND STEEL 
SHIPPING CONTAINERS HAIL 
IMPORTANT NEW DEVELOPMENTS 
White-hot interest is now being centered by hundreds 
of manufacturers on a brand-new method of bulk 
shipping—a method that is absolutely without equal 
for product protection and shipping economies 
ee a ee 
annual shipping charge savings of $50,000. 
Developed by The VISKING Corporation engineers 
in cooperation with leading converters, the new 
od #8 methed combines the virtues of VISQUEEN film with 
» be eat rs , either fiber drums, cartons, or steel drums —to 

»mica cay then produce a complete shipping “package” of 

UREN Hie adling: . pies en practically limitless possibilities. 

ee more ae Study the examples shown here and relate them 

mene) to your own individual shipping problem. It's 


jof shipr' 
er to the hewn oF 
the figure ent 100 to | that you'll spot a clue to spectacular savings 


econe 
visYv 
say ine . 


re vs pepeneele 
a 


ew me thor 
J 


t 
° ee 


you 


Pal eel” VISQUEEN film, the radically new liner for both steel and fiber 


shipping cont ers, is a strong, clear, odorless, tasteless poly- 


ethylene film, having an unusual combinat of chemical and 
physical properties. Ch ically inert, acids and alkalis don't 
affect it. Won't stick to itself or products it contacts. Extremes 
of temperature don’t bother VISQUEEN film—even 94 degrees 
below zero F. left it stros ud flexible. Waterproof and mois- 
ture-resistant, VISQUEEN film is particularly valuable for pro- 


tecting petroleum products during shipment. 





RECTANGULAR FIBER CARTONS? Sure 
thing! VISQU EEN film liners are available 
for any size of rectangular cartons, for the 
convenient, low-cost shipping of petroleum 
and other products in semi-liquid and solid 
form. For savings and product protection, 
investigate the possibilities of this revolu- 
tionary new packaging technique. 


SAVINGS for steel drum shippers! 
VISQUEEN film liners used with steel 
drums are the perfect answer for shippers 
of “difficult petroleum products. lnsulates 
them from metal, prevents reaction with 
metalof container. Assures 100% purity when 
product reaches destination. Ideal for 
liquids or semi-liquids. Eliminates leakage. 


LOOK! NO CLEANING! No matter how 
sticky of messy the product shipped in 
VISQUEEN film-lined drums—drums are 
instantly ready to go back into service with 
NO CLEANING or RECONDITIONING. 
Just sip out VISQUEEN film liner. Noth- 
ing «ticks to interior of drum—it's clean 
as new! No waste—1004 product recovery. 





Rate: $1.96 per 100 Ibs. 


Former container tare per car 


tare per car 


Total saved per car 





ern, 


tha at 


VISQUEEN .... 


A PRODUCT OF THE 


VISKING.......... 


TERRE HAUTE, INDIANA 


*T.M. THE VISKING CORPORATION 


PRESTON DIVISION @ 


SAVINGS EFFECTED ON TYPICAL SHIPMENT 
FROM CALIFORNIA TO CHICAGO 


Quantity: 150 containers per car 


VISQU EEN film-lined fiber drum 


WARNING! 


Do Not Confuse VISQUEEN with 
Ordinary Polyethylene Film 
All polyethylene film is not VIS 
QUEEN. VISQUEEN film is the prod 
vct of yeors of experience and 
research on the part of The VISIGNG 
Corporation, pioneers in the deve 
opment of this moterial. Only VIS 
QUEEN flim hes the benefit of this 
rich technicel background. Always 
be sure to specify VISQUEEN film 





If your shipping problem 
is concerned with any 
of these fields—you can 
save money and lime with 
VISQUEEN film-lined 
shipping containers. 


* Hydroviic fluids for 

aviation purposes 
* Railroed lubricants 
* Petroletum 


® Light and heavy avto- 
motive lubricants 

* Light and heevy 
aviation lubricants 

® Industrial engine * Automotive under- 
lubricants coating 


SOS SS SC SC S28 Oe Ke we ewe 


THE VISKING CORPORATION 

BoxG1410, Terre Haute, indiena 

Gentlemen: 

YES! I want to be shown how VISQUEREN FILM 
LINERS can save me cOld cash on every shipment. 
Name - 
Fiem 


Address 


City 








Bethlehem S7OCKS EM © 


Bicttsten heat-treated alloy-steel continuous-threaded 
studs for high-temperature use are stocked in required sizes at 
our convenient Mid-Continent and Gulf Coast store points 
Houston, Odessa, Oklahoma City, Casper, and more than 30 
others. They are made of AISI 4140, 4142, or 4145 steel to ASTM 
Specification A193 (latest revision), Grade B7, 1100 F minimum 
tempering temperature, and are threaded to ASA B1.4, Class 
7 thread fit. These studs also conform to the physical, chemical, 
und thread requirements of the discontinued ASTM Specification 
A96, Class C 

Also stocked are Bethlehem Quenched Nuts, which are high 
enough in tensile strength to break any stud on which they are 
used. Studs can also be supplied with Bethlehem Treated Nuts 
These two classes meet, respectively, ASTM A194 specifications 
for Grade 2H and Grade 2 nuts. Studs and nuts are marked 
with the ASTM grade symbol to permit ready identification. 

We car. also manufacture large-size or extra-length Grade B7 
studs for special requirements. These can be shipped promptly 
from our local plants 

Also available for factory shipment are ASTM Specification 
A261 (latest revision) Grade BO carbon-steel studs for moderate 
service conditions, and ASTM Specification A193, Grade B14 


alloy-steel studs for more severe conditions 


BETHLEHEM SUPPLY COMPANY 
General Offices: 2! E. Second Street, Tulso, Okla 
Subsidiary of Bethichem Stee! Corporation 
































HEADQUARTERS for REFINERY SUPPLIES 
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OF REFINERY AND OTHER PLANT CONSTRUCTION 


Estimated 
ost 


Daily 
Capacity 


Engineering 


Under Constr 


3,500 gals Under Constr 
Under ( 


vder Constr 


7,500 bbis. onstr 


400,000 The. b I 
800 bbis Comple 
40 tons Contracted 
Under Constr 
65,000 Ibe. br Completed 
Under Constr 
Under Constr 
Demgning 


Under Constr 


5,950 bbis 
3,300 bbe 
28,000 bbls 
5,000 bbis 


Under Constr 


60,000 Ibe 


200 bbis » Contracted 

10) mef Under Constr 
40,000 mef Under Constr 
5,000 bbls Under Constr 
Planning 
Under ( 
Under ( 


nate 
onatr 


250 bbls 
5,000 mef gas 


mmpleted 
nder (onatr 
Under Constr 


6,000 bbis 
14,500 mef 
4.000 bbls 


Under Constr 
Under Constr 


1500000 «tf 
100,000 mef 
nder Constr 


24,750 mef I 


Under Constr 


Authorised 


nder Constr 


ier ( wetr 


Under Constr 


Probable 


Complenen 


Licensor Fagimeering Contracter 


Howry 


Summer, 1050 


April 15 


Jan., 1950 
2nd Qtr 


Ist Qtr 
Jan., 1960 


lat Otr., 105 


4th Qtr 


July, 1950 
Jan.. 1950 
Spring, 195¢ 


Spring, 1950 


Jan., 1050 


1951 


Jan., 1950 
Jan., 10% 


Karly 1950 


Feb., 1054 
1954 


1950 


I 
Feb 


1950 


lou 


1950 


Howard 
Mitehel 
Kadger 
8.0.D. & 
Zimmermar 


lus Staff 


Kadger 

8.0.D., Day & 

Zimmermar 
iirdler 
Staff 


Badger 
Badger 


Badger 

Staff 

Knowles 

Union lron Whe 


Hacdger 
Staff 


‘ Chemaec 


al 


Conetr 

Maff 

Prichard 
Mahoney 

Staff 


Cardler 
Waleo 


Staff 

Staff, Waleo 
Constr. Service 

J, & L. Constr 

Ref. Eng. U.OLP 

Ref Maint 


Ref 
Ref 


Maint 
Maint 


Fluor 
Dresser 


Pritehard 


staff 
Michael Peing 


Staff 





heer Se ET ett 


a OL mS PEER E  Amme  * 





COMPANY 


Pan-Am % 


rY 


I 


Plant Sue 


Doras 


Ark 


REFINERY AND OTHER PLANT 


Daily 
Capecnty 


bt stumated 
Cost 


Preyect 

Delayed ( 

Water (oolng 
Tower, Steam 
ven Bowler 
ke & 


ke 9900 bbe 


CONSTRUCTION—Continued 


Probable 


Completion Fag mecsing 





Sept.. 1950 Lummus 


Staff 
Staff 
Staff 


Hechte 
Kechtel 


£k£Ersorrse 
ESStis 
= 


z= 


F 15 
let Qtr 


19h 





ARTERIES *** LIFEBLOOD OF INDUSTRY 


OIL HOSES BY U. S. RUBBER PROVIDE SMOOTH CONVEYANCE 
IN EVERY PHASE OF THE OIL NOUSERY 


BUTANE- PROPANE DELIVERY, from bulk 

storage tanks to tank cars or trucks, or for tank 

wagon delivery service, uses U.S. Rubber Hoses of 

many types, each designed precisely to fit the particular 
job, all with recommended working pressures based on the 
highest safety factors established by various states 





sot _— 


7 , as ™ oe Zip ; 


a 


- 
“ 


WHERE FLEXIBLE CONNECTIONS are needed, U.S. Rubber uses modern RESISTANCE TO CURRY SONY Gf WERTHER « and every kind of service condition 
resources to build hoses that resist petroleum oils in suction work is built into every “I “hose cover. Abrasion resistance is extremely 


and in discharge service in refineries, terminals, on tankers and barges high and of course resistance to the action of oils and sun is unsurpassed, 


As changing te« hniques and improv ed operating methods constantly occur A DEVELOPMENT OF 
in the oil industry, U.S. Rubber research experts are constantly develop 
ing hose that presents new standards in efficiency, durability and safety 
No matter what vour problem in hose may be, you can be sure that U.S 
Rubber Company technicians either already have the right answer, or will 


work it out for you without delay. Write or call Mechanical Goods Division, 
UNITED STATES RUBBER COMPANY 


ROCKEFELLER CENTER, NEW YORK 20, WN. Y. 


hruary, 1950 1 Gulf Publishing Company Publication 





Overcome Corrosion, Heat and Abrasion 


ower operating costs, fewer shutdowns 
and increased production are the rewards for overcoming 
the three headaches of corrosion, heat and abrasion. 
And here is the easy way to do it— turn the problem 
over to ESCO, and let them work it out. 
Through 20 years experience in casting stainless and 
high alloy steels, ESCO metallurgists have encountered a 
multitude of problems in corrosion, heat and abrasion. 


These are studied individually, and regular or special 


STAINLESS AND 
HIGH ALLOY STEELS 





ELECTRIC STEEL FOUNDRY 


2181 M. W. 25th Avenve, Portiend 10, OREGON 
SALES OFFICES AND WAREMOUSES: 
CHICAGO, ILL LOS ANGELES, CALIF 
EUGENE, OREGON NEW YORK CITY, N.Y 
HONOLULU, TH SAN FRANCISCO, CALIF. 
HOUSTON, TEXAS SEATTLE, WASH 
SPOKANE, WASH 


IN CANADA - LIMITED, VANCOUVER, B.C 











analyses best suited to the particular application are 
selected. 

ESCO engineering facilities are available when desired 
for designing equipment of whatever size and character 
may be wanted. Manufacturing facilities are adequate for 
any production, and processes of manufacture at all times 
are under close control of the metallurgical laboratory. 

ESCO welcomes consultation with refineries on prob- 
lems of corrosion, heat and abrasion. See the ESCO office 
nearest you or write us direct. Our catalog of stainless 
and high alloy steels in process equipment is available 


upon request. Use the coupon. 
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ELECTRIC STEEL FOUNDRY 
2181 N.W. 25th Avenue, Portiond 10, Oregon 


Please send me your catalog on stainless and high alloy 
steels in process equipment 
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HEAR AS WELL EE CRITICAL 
CONDITIONS... WITH E AIR-O-LARM 
AL SYSTEM ON BROWN P UMATIC FLOW 
TROLLERS! The Brown Air-O-Larm Signal 


System is a simple and reliable 


means of operating an electrical circuit at pre-determined 
set points on a pneumatic flow controller . . . all pneumati- 


cally operated in an explosion-proof housing. 

The system is safe, economical and completely dependable. 
Its mercury switches operate safely ...even in corrosive 
refinery atmospheres. It has amazing flexibility . .. and can 
be wired so that air failure will energize or de-energize the 
circuit with respect to pen position. 

A Brown Pneumatic Flow Controller with the Air-O-Larm 
Signal System will be a time and money-saving addition to 
your plant equipment. Call in your local Honeywell engineer 

for a discussion of your application . . . he is 
as near as your phone! 
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Offices in 73 principal cities of the United Stotes, Canoda and throughout the world 
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Ki. <<, @ Heat exchangers by EFCO specialists are 
REBOILERS carefully designed to meet your specific requirements. 


ees 
Y EFCO heat exchangers give you long, trouble-free operation 
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oe =a’ plus the extra advantages of lasting tightness, 
CONDENSERS optimum heat exchange, and minimum maintenance costs. 
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top 
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before assembly 


Greater Strength... 
More Resilience... Perfect Sealing! 


-.- with this corrugated metal-asbestos gasket 


N THE FABRICATION of the Goetze Style 926 
metal-asbestos gasket shown here, each of 
the three units is corrugated individually to 
assure perfect “‘nesting’’ and matching in the 
assembled gasket. 
This results in greater strength and resilience 
. and better sealability under high pressure. 
For these reasons, this gasket is recommended 
and widely used in chemical plants, power sta- 
tions and oil refineries, especially where destruc- 
tive elements are encountered. 
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Corrugated 
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Everything’s Corrugated 


Corrugations nest 


perfectly in the finished job 


Goetze custom-made gaskets—such as Style 926 
above—pay off in the long run because of the 
meticulous care that is taken with every detail 
cf construction . . . care and skill that is based 
on more than sixty years of meeting the special- 
ized gasket requirements of industry. 

If you’re seeking a gasket that will not have 
to be replaced so often—in standard or non- 
standard sizes—we will gladly furnish estimates 
and recommendations on request. Write Johns 
Manville, Box 290, New York 16, N. Y. 


Johns-Manville $cZ Gaskets 


THERE'S A JOHNS-MANVILLE PACKING OR GASKET FOR EVERY SERVICE 














GRAVER FLOATING ROOF TANKS 


@ The Full Double Deck construction of the Graver 
Floating Roof effectively provides “profit protection 
in both the production and finished product stages. It 
is especially recommended for its resistance to the cor- 


rosive action of “sour crude’’...or for the storage of 
finished petroleum products in areas too isolated for 
practical manifolding...and where excessive differ- 
ences in filling or withdrawal exist, as in a deep water 
terminal. 

Fabricating the finest in each type of tank, Graver 
is in a position to determine which will best fit your 
particular situation and deliver maximum protection 
against vapor losses and corrosion. Take a look at the 
record of Graver Conservation Equipment...talk it over 
with Graver engineers. Prompt information and recom- 
mendations will answer your call, letter or wire. 


_TASRICATED PLATE DIVISION 
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Control Room of Naphtha Fractionating Towers. 


Aliphatic Petroleum Naphthas SPR re eee 


a series of three articles, to discuss 
In Industry some of the industries consuming our 
close boiling fractions, their needs, and 
their problems 
A list of the industries using petro 
leum naphthas are briefly given: 
1) Protective coating industry 
2) Natural and synthetic rubber in 
dustry 
}) Solvent extraction and miscel- 
laneous industries 


Paints - Varnishes - Lacquers 





The protective coating industries are 
by far the largest consumer of ali- 
phatic and aromatic naphthas. When 
one considers the many oils, resins, 
pigments, plasticizers, chemicals, or 
ganic solvents, etc., that go into their 
manufactured products, it is not sur 
prising that they must have a wide 
variety of hydrocarbon solvents and 
thinners for their needs 

To aid in our understanding of the 
paint industry’s products, a brief gen- 
eral description is given of the main 
classes of coatings: 

Paint: This is generally a mixture 
of white lead, inert pigments, lin 
seed oil, and the necessary dryers 
and thinners 

Varnish: A solution or dispersion 
of a synthetic resin, such as a 
modified phenolic resin, or a 








natural resin (i.e. copal, karui. 
rosin, etc.) in an oil vehicle (ie. 
tung, linseed, perilla), with a sub- 
stantial quantity of thinner. 

Enamels: These are essentially 
varnishes, with possibly a wetting 
agent to improve gloss, to which 
are added pigments, alkyd resins 
along with coal4ar solvents, high 
solvency petroleum naphthas, or 
blends of these with petroleum 
thinners. The alkyd are 
esterification products of poly 
basic acids, such as phthalic an- 
hydride or maleic anhydride, and 


resins 


polyhydric alcohols, exemplified 
by glycerol 
Lacquers: These are usually a solu 
tion or dispersion of cellulose 
nitrate of several different types 
with pigments in an organic sol 
vent (alcohols, esters, ketones) to 
which is added plasticizers (di- 
butyl phthalate, triglycery!l phos 
phate, etc.), (synthetic or 
natural), along with a substantial 
quantity of aromatic and/or ali 
phatic thinners. 
It is noticed the above that 
thinners enter into the formulation of 
all types of the coatings. It might be 
assumed that the petroleum naphtha 
or thinner is indiscriminately used to 
increase the volume of the product and 
to give the cheap 
adulterant. It 
ceive of a 


resins 


from 


manufacturer a 
would be hard to con 
more unjust assumption 
The primary purpose of a thinner in 
any lacquer, varnish, or paint is to 
that material suitable for ap- 
plication. The life, though 
short, of the volatile portion of a paint 


is highly important, and it effects the 


render 
working 


vital characteristics of the finished ap 
plied coating in the following ways 
1) Ease of application 
2) Speed of drying 
+) Appearance of the dried film 
t) Performance of the dried film 
Ease of application calls for the 
selection of the proper thinner or com 
bination of thinners to fit the method 
of application to be employed 
Brushing: The thinner must have 
an evaporation rate slow enough 
to give the applicator ample time 
to work the level, 
smooth film 


coating to a 

but not slow enough 
to let the film sag or run off the 
work 

Spraying: The thinner must remain 
with the non-volatile components 

the 

smooth continuous film formed. It 


until object is coated and a 

must not evaporate when the coat 

ing is atomized. Also, its residence 

must 
sagging will occur 

Dipping: The thinner or thinners 
must be in balance with the other 

required 


time not be too long or 


ingredients to obtain the 


TABLE 1 


GENERAL NAME OF PRODUCT 


SPECIFIC PRODUCT SHOWN 





Pentane 
W-60 Petroleum Ether 
Iso Hexane 
Hexane 
Bensol Substitute 
lso Heptane 
Intermediate Lacquer Diluent 
Heptane 
Extraction Solvent 
Lacquer Diluent 
Iso Octane 
Rubber Solvent 
Oetane 
Close Cut VM4&P Naphtha 
High Flash VM4P 
Close Cut Mineral Sporits 
Mineral Spirita, Stoddard Solvent 
High Flash Mineral Spurits 
Hogh Flash Dry Cleaning Solvent 


Heavy Petroleum Diluent. Paint Thinner 


rate of evaporation and desired 
film thickness. The correct “drip 
time” or “flow out” to insure a 
smooth, even film must also be 
obtained. 

To meet the needs of his customers 
the paint formulator adjusts the speed 
of drying of his product. It is not un- 
common for a company to supply the 
same product but with a different 
thinner balance to humid and non- 
humid areas. Although the total time 
required for the film to dry hard is 
dependent upon the type and character 
of the binder and driers present, the 
initial “set up” or “working time” is 
primarily due to the rate of evapora- 
tion of the thinner used, and as indi- 
cated in Table 1, this may be varied 
over a sizable range from a “flash dry” 
of three to four minutes to a slow set 
of approximately an hour, such as 
might be required in a brushing type 
interior wall paint. 

4 rough indication of the relative 
volatility of five petroleum fractions 
is given by Stewart.’ No explanation is 
offered as to the method used in arriv- 
ing at these drying times. Further, it 
is to be noticed that the boiling ranges 
are slightly different from the boiling 
ranges of some of the close cut frac- 
tions presently available. 

The appearance of the dried film is 


Kerusine 

Mineral Spirits* 
VM4P Napbtha 
Lacquer Diuuent 
Laughter Lacquer Diluent 


* Kase of Comparwor 


highly important and improper choice 
of the thinner used can adversely affect 
it as indicated, 

1) Rough, dry 
spray application 


2) Sagging. Evaporation rate is too 


film from dry 


slow 
}) Brush-marks, Evaporation rate is 
too fast 


Amaoco Pentane 

Amecc Petroleum Ether 

Amsco Iso Hexane 

Amsco Hexane 

Amsco Textile Spirits 

Amsco Iso Heptane 

Amsco Special T extale Sperits 
Amaco Heptane 

Amseo Extraction Solvent 
Amsco Lactol Spirits 

Amseo Iso Ortane 

Amaco Rubber Solvent 

Amseo Octane 

Amseo Special Naphthol ite 
Amsco Naphtho!l Mineral Spirits 
Amsco 360 Solvent 

Amsco Mineral Sperits 

Amsco High Flash Mineral Sparits 
Amsco No. 140 Solvent 

Amsco 460 Solvent 


4) Orange-peel — Rough surface 
commonly due to uneven evaporation 
of thinner combinations. 

5) Blushing—Whitening of the film 
due to too rapid evaporation of the 
thinner and the condensation of mois- 
ture vapor on a wet film. 


In supplying suitable solvents and 


thinners to the varnish and lacquer 
trade some understanding of their 
problems having to do with evaporat- 
ing rates of films and the physical 
chemistry of “solvent escape” or the 
“vortex” evaporating action is neces- 
sary.’ As indicated above, a varnish 
or lacquer film is made of volatile and 
non-volatile compounds, and as it dries 
evaporation takes place over the entire 
surface, This initial evaporation of the 
more volatile part of the solvent causes 
a temperature decrease at the film’s 
surface. If this action is too rapid the 
dew-point may be reached with con- 
densation of moisture taking place and 
moisture blush occuring. Also as this 
temperature drop is experienced there 
is an increase in relative density at the 
film’s surface due to a concentration 
of the higher boiling compounds of the 
solvent. The temperature and density 
gradients act together to produce ver- 
tical convections currents, or a flow of 
the warmer and less dense varnish or 


Percent of 


API Gravity Standard Dry Time 
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lacquer to the surface from the lower 
portions of the film. 

Another factor of outstanding im- 
portance is the proper selection of the 
naphthas going to make up a “reducer” 
combination. The formulator’s judg- 
ment is reflected in both the appear- 
and performance of the dried 
The strength of the 


ance 


coating. solvent 


Petroleum Re finer 





“reducer” must be great enough to 
maintain the binder in solution at all 
stages of the drying process.’* 

But let’s look at these “binder” 
combinations a bit closer. It is possible 
to blend a low boiling (fast) naphtha 
with good solvency and a high boiling 
(slow) naphtha with poor solvency to 
obtain a combination which would be 
compatible with a given resin. How- 
ever, upon application of the coating, 
the fast naphtha would evaporate first, 
leaving the slow naphtha in the film, 
with the result that the resin would 
precipitate and a cloudy film would 
be obtained. In addition to the poor 
appearance of the coating, the per- 
formance would be inferior, due to the 
fact that the resin would be deposited 
on the work, not as a continuous film, 
but in the form of isolated, individual 
particles 

This 


concerned 


mainly 
range 


discussion has been 

with the distillation 
and/or rate of evaporation of the 
various naphthas used in this industry. 
Tables 1 and 2 give a partial list of 
the aliphatic naphthas now commer- 
cially available.’ They do not list all 
of the naphthas, and in fact only indi- 
cate the that 
could be made available by judicious 


wide range of solvents 
blending 

The solvency of a naphtha is highly 
important particularly to the formu- 
lator employing natural and synthetic 
resins, Since it is generally agreed that 
the higher the 


the solvent power of the naphtha, it is 


aromaticity the greater ber, the Kauri-butanol result, the nitro 
cellulose dilution-ratio, and/or the 


not uncommon to find the aniline num- dimethy! sulphate test reported as a 


TABLE 2 
Principal Tests of Selected Aliphati« 
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Circulating Hot Oil Heater 


measure of this quality 
Other writers have discussed these 
solvency their method 


tests’ *'"! 














of procedure and importance 
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much of the 
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the resin to ‘he used in a 
naphtha against an unknown naphtha 


Where resin 


re thod 


substitutions are neces 
offers 


not 


‘ onsiderable 
the 


resin 


sary, this 


promise since it only rates 


resin brut it alse sllows for 


quality Variation 
The Kauri-butanol 
olvent power to other tests is reported 


vy McArdle he 


relationship of this solvency test to the 


relati mship of 
ind Baldeschwieler.’ 


iverage boiling point (arithmetic aver 
ive of the ASTM distillation 10, 20, 
1). 70, 80 and 90 percent points } offers 
1 comparatively safe prediction of the 

wk performance of a naphtha of any 
All too often 
facturer seeking a replacement naphtha 
werlooks slight 


and iverace 


iven volatility 1 manu 


deviations in boiling 
molecular weights 
that the 


meet 


rates 
th the replaced 


his sol 


result 
iphtha does not quite 
veney needs 


Chere are many other requirements 
in acceptable naphtha must meet 

olor, sulfur content and 
i rule these can te 


iven to thy ni by proper refinin 
ind treatin 

Phe 
hould not he dis 
this operatior not 


trolled the p ‘ of 


of refinin 


rhtly, If 


carefully 


mportance proper 
missed too ti 
con 
ative sulfur 
ished naphtha 
he oil pigments 
tf the film, And 
iptans, or certain 
own to cause 
object onable 
The relation 
tans to the 
rted'' but to 

vledge, the 


recent pro 


progre ! 


naphthas by 
cid 
re-distillatio 


clay 


rehinin pr 

of sulfonatior 
ittendin ev 
moval ympounds 
resultit | cy character 
If the wo t dot by Bee 


To the 


lacquer manufacturer the nitrocellulose 


will 


measuring odor, it 


Miles at Yale'’ 
reliable means of 
is entirely possible that future solvents 
tailored to individual 
are produc ed now 


give Us some 


“ ill be meet 
needs just as they 
boiling range re 


to meet exacting 


quirements 


Rubber Solvent 

In the rubber industry as in the pro- 
tective coating industry many substitu 
tions and adjustments had to be made 
the And while the 
paint manufacturer was looking for re 
drying oils, 
the 
was experiment 


during war years 
placements for pigments 


resins, naphthas, chemicals, et 
manutacturer 
ing with GR-S_ (butadiene-stvrene) 
butyl 


many 


rubber 


rubber (isobutylene - isoprene } 


rubber and others as well as 
many combinations 


As is 


facture ol 


seen from Table 2 the manu 


tires, dip goods, cements 
solvents in the 


W hile 


true, the writer 


und adhesives call for 
this is 
known 


100) vis 


lower boiling ranges 


generally has 


ol crepe rubber dissolved in 


pale oil being added to cup greases to 
fibers. And 


(November 27. 


tenacious 
26608 


long 
Patent 
calls 


impart 
British 


1855) amount of 


East In 
to be added 


dis 


small 
such as 


for a 
elastic hvdroc arbon 
dian or Para Caoutchou 
lo a after first 
solved in a hydrocarbon oil at 80° | 
176° F.) te 150° ¢ 02° F.).* 
As far back as 1927 the rubber in 


was using such petroleum com 


lubricant being 


dustry 


pounds as pentane, hexane, heptane, 
and 


as larger quantities of 


octane nonane dec ine as sol 


vents as well 
petroleum naphthas of wider boiling 
ranges.” The naphthas when admixed 
with sulfur chloride were employed in 
the cold vulcanization process 
Saturated petroleum naphthas (ap 
120° F. ib.p 
the 


and 250 
building of 


hetween the 


proximately 
are used in 

> secure adhesion 

ind tread stocks before 
During the war it was found that 

S rubbers exhibited less tack than 
itural rubbers and other solvents and 
The Allied 
sts who moved into Germany 
ind after V-E Day found 
it these people were using “koresin”™ 
butyl phen yl-acetvlene con 
densation product} 


, 
to GR-S rubber 


vule iniza 


nethods examined 


chnolo 


ortly 


were 
hetore 


tertiary 
to import tac kiness 
(erman reports were 

koresin” 


with a hig 


ct that dissolved 
solvents 
(naphtha) 

building of 


1 post-« alender cement 


possil le the 


made 


well is rubber cement 


problems of volatility 


those experienced by the 


istrvY are common 


The prod 


uct fer the partic ular operation must 
not be too volatile and yet it should 
vaporize without too great a time lapse. 
And since heat in one manner or an- 
other is applied during vulcanization 
for the production of dip goods, the 
most serious drawback of petroleum 
naphtha is point, This 
shortcoming the industry 
to turn to other solvents such as carbon 
tetrachloride and the chlorinated de- 
ethylene. In 


its low flash 


has caused 


rivitives of ethane and 
spite of this petroleum naphthas con- 
tinue to enjoy wide popularity since 
are relatively non- 


and adaptable to many exacting 


they 
toxic, 
operations 


inexpensive, 


A suitable naphtha for tire building, 
rubber cements, and dip goods must 
to allow 
odor 


have a moderately high i.b.p 
handling--be of 
especially so for dip goods or moulded 
rubber manufacture—and it should be 
the presence of even 


safe good 


chemically stable 
small amounts of olefins or unsaturates 
will cause undue aging of the finished 
rubber product 


Extraction and Miscellaneous 
Solvents 

The versatility of petroleum naph 
thas is being recognized and employed 
in the extraction industry to a marked 
While still a major part 
the 
dry cleaning people the quantities be 


extent today 
of these naphthas are going to 


ing used in oil extraction and vitamin 


manufacture are assuming more im- 
portance 

Stoddard solvent, or cleaners naph- 
tha, as now marketed more often than 
the Standards 
sper ification “Commercial Standard 
CS3-40." Volatility, flash. and odor 
are the prime requisites. A close boil 


ing cut with a high flash will allow the 


not exceeds Bureau of 


cleaner to process a greater number of 
zarments with a maximum degree of 


And 


of the public being 


olfactory sense 


the 


mint 


safety since the 
what it is, 
naphtha must not only have a 


mum of sulfur and be “doctor 
but the 


make up the naphtha must be capable 


nega 


tive.” hydrocarbons going to 


residual 
It should 


quantities of 


of imparting a satisfactory 


to the article cleaned 
that 


unsaturates are not permitted 


odor 
go without saving 
both vege 


vola 


In the extraction of fats 
table 


tility 


ind animal--and waxes, 
most 
for 
operation 
ind the naphtha 


having that volatility cannot be « hemi 


and chemical inertness are 
The « 
the particular 
selecte d 


important orrect volatility 


extraction 
must be 
cally reactive to the extracted product 
either during the working cycle or dur 
ing the stripping operation, For these 
reasons it is not surprising to find al 
hydrocarbons being used 


most pure 





today Me- 


range 


and experimented with 
Ardle® has that 


naphthas are employed in the extrac- 


observed wide 
tion of some vegetable oils when steam 
is emploved to hold the solvent loss 
fieure. In spite of this the 
commercially 


to a low 
trend is to use pure 


close boiling fractions (propane, pen 
heptane etc.) tor vege 


The fact 


range hydrocarbons 


tane, hexane 
table and animal oi] recovery 
that these 


can be stripped from the matrix, and 


narrow 
oil recovered relatively easy, thus pet 
mitting their re-use, has led to the 
design of 
Just 
neering 


Solexol’ 


proper 
one of the 
has introduced the 


recovery equipment 


recently larger engi 
companies 
process for glyceride oil ex 
traction. This process employes pro 
is the solvent and cold fractiona- 
Rather 


remarkable vields are reported on the 


pane 
tion as the physical means 


sovbean oil, 
shark 
fatty 


following extractions 


sardine hody oil linseed oil 


liver oil, tallow and mixed 
acids 

It is becon increasingly difficult 
to find an that 
1 petroleum naphtha directly 
their 


safety in handling. 


industry either does 


not use 
or indirectly in manufacture 


Volatility 


solvency 


Pump Room for Transferring Solvent Naphthos 


chemical ine riness, good odor, good 
color, non-toxic qualities, stability, and 
cost are all balanced to meet the needs 
of those making shoe polishes, automo 
bile polishes, patent leather, oil cloth 
inks, 


naphtha soaps, insecticides, 
bindings, 


rotogravure wood preservatives 
marine 
finishes, sand rust 
preventative compounds, metal parts 


machine 


paper 


degreasing metal, 
cleaning brake linings, tex 
tile proofing, textile printing, cigarette 
lighter fluid, ete 

As has heen 
article the distillation 
tility of the naphtha can be 
over a range to fit the needs of 


cleaning, 
adhesives 


this 
vola 


pointed out in 
range or 
varied 
wide 
just about any manufacturer's require 
ments. The oil industry is alert to this 
widening market and complex but ver 
satile equipment has been and is being 
installed to make and in 
crease the quantities of these narrow 
By understanding the 
more 


available 


boiling solvents 


needs of our consumers we can 
intelligently apply our knowledge to 


aid in solving their problems 
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Near East Crude 
For Dunkirk’'s 
Modernized Refinery 


lubricants. (ne piece 


crude distillation 


2.2 millions barrel 
gasoline capacity 
will enable it to pro« 


aviation spir 


By autumr 


View of distillation 
section of enlarged 
refinery at Societe 
Generale des Huiles 
de Petrole at Dun 
kirk, France 


Right—Tanker Fernand Gilobert used to bring oil from the 


A Dunkirk refinery in flames after 1940 bombing. It was 
East to France's rebuilt refinery at Dunkirk 


Below, left 
rebuilt and 


later dismantied by the Germans, but now hos been 
expanded 
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Bending Moments and Leakage 
At Flanged Joints 


PART |! 


ROBERT G. BLICK 


Sun Valle 


ry. 

i article is concerned directly 
with the problem of finding simple cri- 
teria which will show whether the joint 
will or will not leak. The comple- 
mentary problem of determining the 
stresses in the flange material (under 
pressure load) has been well covered 
by many investigators, notably Messrs. 
Waters, Wesstrom, Rossheim and Wil- 
liams in the United States. Some exten 
sion is necessary, however, to include 
the effect of bending moment. 

If the published gasket coefficients 
and constants are accepted as a pro 
the fairly 
These various coefficients and 


visional basis analysis is 
simple 
constants are presumably determinate 
for loads, and have been 
established with the idea of providing 


a pressure-tight, or leakproof design 


pressure 


If external bending moments can be 
broken dow: 
that shows how thev affect gasket pres 
sures, then these modified gasket pres 


sures can be compared with the gasket 


in some simple manner 


coefficients, and the pressure-tightness 
of the the effect of 
bending-moment evaluated along stand 


joint ime luding 


ard lines 

Since simplifying assumptions often 

lead to clarification of problems it is 

of value to search for some simplifica 

tion at this point. One possible as 

sumption is the 
That the external moment is re 


the 


following: 


strained internally at pure 


of the exclu 
sively by a the 


gasket pressures. That is, increased 


tion flange faces) 


redistribution of 


! 
hing 


{ 


pressure on the compression side 
of the “neutral” axis, and de 
creased pressure on the “tension” 
side of the axis, and that the bolt 
load is not affected 
Before using such a simplifying as 
sumption, it is worthwhile to try to 
justify it. It can in part be justified 
by reference to Figure 1, which repre 
sents a simple kind of bolted assembly 
If P is zero, and F, the initial bolt 
tension, is 100 pounds, then G, the 
initial gasket compression, must be 100 
pounds, With P value 


several types of behavior are possible 


given some 


FLANGED JOINTS are of major importance 
in the design of petroleum plants. Yet the 
problem of their behavior under forces other 
than pressure loods has received little re 
corded thought. If a flange leaks in service, 
the gasket is replaced. Or perhops the con 
struction crew just heaves up on the wrench 
handle. In extreme cases the piping may be 
revised. The problem, once repaired for a 
particular case, can again return in another 
plant—generally is again repaired, and 
promptly forgotten. Unfortunately it may 
periodically recur as a maintenance head 
ache 

This article presents a simple method for 
the analysis of flanged joints under a bend 
ing-moment load due to weight, expansion, 
or the like, acting about the joint. The con 
clusions have been derived from a basis of 
theory, because of the absence of experi 
mental data. Since every set of experimental 
data needs some theoretical bosis—first to 
determine what data to accumulate, and sec 
ond to make possible an evaluat of that 
date—the analysis is presented also with 
the thought in mind that some such investi 
gation might be stimulated 
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L) If the gasket is relatively inflexible, 
compared with the flexibility of the 
bolts and flange, the bolt load will re- 
main constant® until P equals the total 
(initial) bolt load (since the bolts can 
apply more load only by stretching, 
and if they stretch, the flanges sepa- 
rate, As the flanges tend to separate 
the bolts immediately tend to force 
them together again). The gasket load 
will then be zero, and has decreased 
at a uniform rate as ? was increased. 
If the load /? is further increased, the 
total bolt load will increase to equal 
P, but the gaskets will have lost con- 
tact with the flange faces. 2) If the 
bolts and flange are relatively inflex- 
ible compared to the flexibility of the 
gasket, the bolt load will increase as 
the load P increases. The gasket load 
will remain constant, and in contact 
with the flange faces. 3) If the bolts 
and flange are of about the same order 
of flexibility as the gasket, the gasket 
load will decrease and the bolt load 
will increase, to about the same extent. 

Behavior’ is more or less implied in 
standard flange design methods, as 
shown by reference to the API-ASME 
code, Section W-317, where He (which 
amounts to the gasket load) is taken 
as W-H OH total’ hydraulic end- 
load, W total bolt load). It should 7 
be noted that despite the fact that the 
code goes to great lengths to avoid 
defining the gasket load, the implica 
tion is there. So that, using behavior’ 
as the most probable, we partly justify 
the simplifying assumption that the 
external moment is restrained almost 
exclusively by a redistribution of the 
gasket pressures. British investigations 
have also indicated that there is no 
great change in bolt load during ap 
plication of hydraulic load. The gas- 
ket, once yielded, is most likely a rela- 
tively inflexible thing, compared to 
the flexibility of the bolts and 
the twisting or rotating flexibility of 
the flange. Figure 2 shows the gasket 
acting as a fulerum, the metallic flange 
a stiff the 
bolts represented as a the 
“twisting” effect of the flange as a 
thin rod in torsion,® capable only of 
supplying a moment load, and the ex- 
kind of 


thrust, 


axial 


segment acting as lever, 


spring, 


ternal load represents any 

axial load (hydraulic, axial 
etc.) applied to the pair of flanges 
Inspection of the figure shows that, if 
the external load equals the bolt load, 
then the fulcrum load is zero, Since 
the flange can supply only the “twist 
ing” resisting moment’ necessary to 
keep the system in equilibrium, and 
no force-loads, it that the 
gasket load must always equal the 
algebraic sum of the bolt load and the 


is evident 


external load. 
It should be re-emphasized here, 
that this article is concerned immedi- 
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Figure 2 


Flange Segment 
Symbolized 


PYTERNAL 








but 
determining if the 
leak, Although 
the flange is not 
with. the 


ately, not with the flange stresses 


with criteria for 


joint will or will not 


naturally, if strong 
enough to hegin joint pre 

will leak fact 
flange may not be overstressed 
that the will 


stress analysis 


sumably However, the 
that the 
does not determine joint 


prot leak 


methods ire 


Present flange 
relatively well-known and 
reliable 
Having 
the idea that the 
restrained almost exclusively by a re 
distribution of the gasket 
it ia necessary to determine possible 
redistribution patterns, so that some 
kind of for this no leak 
leak” criterion can be worked up 
rasket i= not 
ind for all practi il pur 


hy pothetic« ally established 


external moment is 


pre ssures 


boundaries 
Since the acting in an 
elastic range 
considered to change uw 
thickness 


the rise lve . 


poses can te 


ignifieantly in several 


pos 

Figure 
gasket 

standard possibility 


isket is loaded 


olt and pressure 


sibilities present 
shen 1 cross-section of the 
ind next t i 
wher 


loads 


for the wa 

under direct 

md bendit oad 
I re 4 rvs 


the gasket. and next to it a “maximum 
possibility” for the way the gasket can 
be loaded, under direct and bending 
Several other configurations are 


the last this 


loads 
examined in sections of 
article 

the “best” conditions 


maximum possibility” 


one ot 
would be the 

minimum 
working with that case 


since 


case, requirements can be 
determined by 

since many designers use the analy 
sis forms in the excellent treatise 
Modern Flange Design” published by 
the Taylor Forge Company, the writer 
will use the same notation. The nomen 
| lature cToss releren es some of these 
terms with those in the API-ASMI 
code 

l sing the recommended gasket con 
stant “m.” the minimum total gasket 
m” times 
the internal effe 
tive gasket area. Stated mathematically 

H hor G 


load can be expressed as 


pressure times the 


This establishes the minimum total 
isket load not to have leakage 
Modern Flange Desig 
mends that the unit load on the eTross 


usket area show?d 
the usket vie ld load 


recom 


not exceed twice 


This establishes the maximum gas- 
ket pressure not to have gasket crush- 
ing (and, presumably, leakage will be 
associated with any crushing of the 
gasket). 

Referring to Figure 4, 
the above two relationships plus a de- 
fined quantity “H,,” (the yield load 
necessary to initially seal the gasket). 
by a few mathematical operations it 
can then be determined that: 

I. to avoid gasket crushing (and pre- 
sumably attendant leakage}. 


and using 


H 


Il. to avoid leakage due to insuffi- 


cient gasket pressure, 


If gasket crushing 
the factor in leakage. then I] becomes 
the criterion for determining leakage 
H H 
If Hi, exceeds . 
flange most certainly will leak. Pro 
vided that the initial assumption, that 
the gasket is relatively incompressible, 


holds true 
Using the H 


on the example 


is discounted as 


then the 


H 

criterion 
shown in “Modern 
ble-inch thick 


pipe, operating 


Flange Design” (a 
flange for 33 


at a pressure of 400 psi. and 750 F.) 


inch o d 


H 
H 


H 


moment exceeds that value 
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Figure 3 


Standard Possibility’ 
tor Gasket Loading 





— 











then the joint almost certainly will 
leak.’ This does not mean that a 
moment less than 475,000 inch pounds 
would not cause leakage. since the 
maximum possible value has been de- 
termined 

It is interesting to note that, using 
half-inch wall pipe in this case, the 
pipe stress involved due to the 475,000- 
inch-pound moment (only) would be 
about 1200 psi.—which is indeed a 
small value, compared with the allow- 
able stress of 10,400 psi. This shows 
that there is wisdom in trying to locate 
flanges at points of low bending mo 
ment—but unfortunately this cannot 
alwavs be done 

The writer does not possess eco- 
nomic breakdown showing the evils of 
flanged-joint leakage. However, it is 
certain that there is appreciable earn 
ings-loss from periodic maintenance 
shutdowns, If a reasonably practical 
method can be worked out to determine 
the effects of moment-loads on flanged 
joints, then certainly the smal] invest- 
ment in engineering cost will be well 
justified, It is surprising that nothing 
has been done to establish “moment 
ratings” for flanges, considering that 
codes spec ify the pressure-temperature 
ratings. This is probably because the 
pressure-temperature characteristics 
are more obviously related to safety. 
whereas the prese nce ol bending mo- 
ment primarily influences the pressure- 
tightness of the joint. But if flanges 
leak, an explanation why this happens, 
and a simple analysis procedure to pre 
vent it, is certainly desirable The fol- 
lowing sections of this article further 
expand several ideas in the direction 


of developing such a proc edure. 
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Total gasket load required to hold pressure without leagage 


Effective operating width of gask 

Mean gasket diameter 

Gasket coefficient—ratio of the rec 
internal hydraulic pressure 

internal hydraulic pressure (psi.) 

lotal gasket load required to imiti 

lotal gasket load 

Bending moment (inch pounds) 

Total gasket width 

Gasket constant yield” stress 

Potal bolting area (sq. in.) 

Operating bolt stress (psi) 

Diameter of bolt circle 


Coefficient used to multiply the | 


the change in bolt load [assun 
10) and (11)] 


Change m le 


Change 


hangs 


gasket thickness os 


et 


juired gasket pressure to the 


ally vield (set) the gasket 


gasket material 


vdraulic end load to obtain 


ved to decrease in formulas 


("= 


otal Bolt Area 


Grip Length 


os 


Gasket Contact Are; 


the flange 
' 
| 


Resultir 


neg 


Gasket Thickne 
# /Radian 


Load & Lever 


ular Rotation 


End of Part 1. Part Il will appear 


in an ear 


ly issue 
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The analytical chemist shown ct left is setting up a series of 
fragile glass units to extract lube oil. A wide variety of ex- 
periments and tests have been conducted at Houston since 
a new Shell lube oil refining plant began operation there 


A Refinery's Watchful Eye 


Trained Technicians Work in Modern 


Product Control Laboratory 


yu irranes i i 


Dota ore recorded on standard forms while distillation tests are being run on refinery To test the oxidation stability of a lube oil, a sample will be 
gasolines to make sure thot they meet specifications. A sample is put into the electri placed in a Continental oxidation bath. Tendencies of the 
cally heated distilling apparatus From pre-determined specifications, the tester knows lube oil to form sludge or to increase its viscosity thus will be 
thet a certain amount of product should be distilled off into the gloss graduates at determined 

given temperatures 
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The control laboratory uses small, sensitive frac 
tionating columns for some product analysis 
when chemical separation is not practicable 
One type of fractionator is the Podbielniak col 
umn shown above. Special tests are operating 
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three of the “Pods” to test petroleum goses 4 > 

Liquid air is used to condense the highly volo 3 y 

tile hydrocarbons so the separation between 4 - HF) 

them can be more accurate. One purpose of such 4 —_ 

tests is to check the efficiency of the huge frac a 4 1, 
tionating columns in the refinery 5 — . 


Waly 


SS ~~ ya -- 






S 


“S 
’ 

al 
. 
’ 
— the 





=e 


is 
— 

re 

ses 


A special tester, photo at right, runs the lamp 
test for sulfur on several samples at once. The 
lamp tests are ordinarily used for detecting the 
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presence and the amount of sulfur compounds in 

the lighter distillates and gasolines. The sulfur 

laboratory is a port of the inspection division 
of the control laboratory 
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Close-up View of High 
Pressure Hot Catchpot 


High-Pressure Hydrogenation 


Of Carbonaceous Matter 


PART Ill—PRIMARY HYDROGENATION IN THE LIQUID PHASE 
(Continued) 


i Operat 
Liquid Phase 
Vehicle 
lt has already been pointed out that 
robably the 


" rddir pa ! oil to 


f a mechanical or 


1# 


most unportant reasons 
hvdrogena 
or mal are oper 
atir character It should. he 


noted tl the 


mwevet 
presence 

us a dehnitely favo 
conversion | coal the 
of moderately cata 


This 


sunced in the case of 


active 
rt servation is less pro 
active catalyst 


ich as tin oxalate ulthou 


th dry hy 


drogenation generally ills for larger 


catalyst 


Br id 


able extent of coal 


concentratior 


water’ reports th Appres 


hwar ior 
be observed below 750 
ibsence of 1 suitable 
catalyst but that the re 
rapid above 826 
onditions. The e« 
markedly by the 
even im the absence of a 
Bridgewater's work (a 


work by Horton 


cates that, in the 


quite 
nversi | 


rdditio rf 


reaset 
a vehicle 
catatyst 
vell is ¢ arlier 
o-workers®) indi 


relive 


and « 


presence of an 


ariables in 


A 


catalyst, the main advantage of a 


nerease in the rate of 


It is probable 


coal generates its own vehicle 


vehic le is an 
hydrogen 
that the 
in the presence of a good catalyst and 
that actually 


absorption 


dry’ hydrogenation 


after the first few minutes of 


ope ration 


The vehicle provided in industrial 
heavy oil 


satishes the requirements for 


operation ts venerally the 


ybtained in the liquid phase 
materia 


i ood 


outlined in 


solvent which have been 
Part Il of this series (Pt 
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coal 


January 
hydroaromatic and phe 


vbie compounds 


ider certain conditions e when 
one of the desired prod 
substitute 


portion of the 


nl os 
it is possible to mid 
for a heavy 
vil. This does not seem to raise 


} 


is formation but does increase 


e production of gasoline somewhat 
nd reduces the 
niddle oil This 


requires ial compensation tor the 


formation of new 


mode of operation 
thickening « the paste n the re action 
space due some oft 


the middle oil. Suct 


evaporation rf 


compe nsation can 


AS NOTED IN 


proper 


nance 


some of the 
heavy-oil let 
it through the 


tee provided by recycling 
asphalt rich hold 


dow without passing 


residue processing stage 


Such sludge recvclinge (even in the 





absence of recycle middle oil) offers 
certain other advantages, to wit: A 
better control over the temperature in 
the converters because of the stabiliz- 
this reaction-refrac- 
reduction of the danger of 
drying out and consequent coking in 
the hot catchpot (this is particularly 
important in the hydrogenation of 
tars and which little 
asphaltene bottoms and are subject to 
quick volatilization due to a compara 
tively small rise in hot catchpot tem- 


ing influence of 


tory slurry; 


oils leave only 


perature); reduction of residue proc- 
essing; certain operational advantages 
in the preheaters. H.o.1.d recycle has, 
however, the disadvantage of burden- 
ing the converter volume more severely 
than normal operation in which heavy 
oil constitutes the bulk of the pasting 
oil 


Il. Temperature 


Storch points out that there is 
probably a fourfold set of reasons why 
coal hydrogenation in the liquid phase 
requires temperatures above 750° | 


1) The 


coal does not occur until such temper 


fact that active pyrolysis of 
reached: 2) the 
coefficient of 
the 


reaction rate at high 


atures are positive 


temperature hydrogen 


in most liquids; 3) decrease in 
retardation of the 
temperatures due to decreased absorp- 
the 


temp 


bituminous materials on 
and 4) the effect of 


erature and part cle size on the 


tion of 
catalyst 
rate 
of depolymerization and solution 
substance. A fifth 


positive temperature 


of the coal reason 
is probably the 
coefficient of the diffusional processes 
which take place 

the effect 


prod ict distribu 


Gordon’ has determined 
of temperature or 
The 
autoclave experiments with fixed con 
tact 


produced n I 


tior results, which are based on 


have been re 
It will be seen 
higher 


time and pressure 
igure | 
that operation at temperatures 
displacement of the 
toward the lighter 
hydrocarbon range. Further data by 
that a t 


temperature is equiva 


results in the 
product spectrum 


Cordon ndicate longer contac 


time at any one 
lent to the use of a higher temperature 
In industrial practice the operating 
effect limited between 
These limits are de 
for high 
and asphalt 
omposition on the hand, and 
keep coke and gas 
minimum 
objection to high temperatures 


to high coke 
from the 


temperature is in 
BO0° and 920° | 
{ by the 


conversior 


termine need space 
performance 


dec 
by the 


one 
desire to 
formation at a 

The 
is this verv tendency and 
which 


shift of the equilibrium in the dire¢ 
thor ol 


as formation results 


dehydrogenation under such 


conditions, This equilibrium shift can 
be counteracted by the use of higher 
hydrogen pressures which permit a 
boost in temperature. 

A temperature rise of 18 F. 
liquid phase results in a boost in reac- 
tion velocity of about 50 percent. 


iil. 
At the high operating temperatures 


involved in the hydrogenation of car 
strong 


in the 


Pressure 


bonaceous matter, there is a 
tendency toward repolymerization of 
the primary decomposition products to 
form coke asphalts 


which are to hy- 


and secondary 


even more resistant 
drogenation than the primary asphalts 


tendency can be overcome by the ap 


of the material being processed 


PRESSURE 


( atalyst 


plication of high hydrogen pressures 
The favorable effect of high-pressure 
due to three 
phenomena 1) The 


hydrogen at high 


hydrogen is probably 
fundamental 
higher solubility of 

it has already been pointed 
the 
hydrogen is only of 


The shift of the 


hvdrogenating 


pressures 
that 


Laseous 


out hvdrogenating action of 
minor 
signihcance. 2) equi 
librium toward condi 


pounds which predominate under such 


tions more highly saturated com 
conditions can be split more favorably 
than highly products. 3) A 
corollary of the 
favorable effect which can be derived 


aromatic 
the second factor is 


from the presence ot large amounts ol 
hydroaromatic compounds formed 


under strongly hydrogenating condi 


tions. Such compounds are in them 
selves capable of acting as hydrogen 
carriers as can be seen from processes 
Pott 


) which break down the coal struc 


such as the Broche extraction 
' |.‘ 
ture with simultaneous hydrogenation 


in the absence of gaseous hvdrogen 


It has been amply demonstrated that 
liquid-phase hydrogenation cannot be 
carried out below 3000 psi 
Normal 
for oils 
is +h) psi 


Hectively 


hydrogen pressure industrial 


operating and 


of the 


Atte mpts to hvdrogenate bituminous 


pressure sone 


vounger coals 


coals and tars high in asphalts and 


hbitumens at 4400 psi, were not indus 


It has 


come possible to liquefy such materials 


trially successful however. be 


with satisfactory conversion, space pet 
formation by in 
suffi 
The industrial standard pres 


formance, and gas 


creasing the hydrogen pressure 


ciently 
more difficult 


sure selected for the 


liquid-phase hydrogenations is 10,300 


psi. 

By increasing the hydrogen pressure, 
it becomes possible to raise the reac- 
tion temperature. As a_ result, 
active (and cheaper) catalysts can be 
employed at the same time that con- 
siderable advantages in yield and 
throughput are obtained. 


less 


The very important effect of hydro- 
gen pressure is strikingly demonstrated 
by the following results obtained in 
the hydrogenation of a Ruhr coal of 
e097 


82.7 percent carbon content :' 

A typical industrial bituminous coal 
throughput through the liquid phase 
at 10,300 psi. is 1.2 tons per hour per 


hundred cubic feet reactor volume. At 


1 100 pss 10,300 psi 10,300 psi 


1100 psi., the throughput is closer to 


0.8. It should be noted, however, that. 
10.300 


converters are generally built with 


due to mechanical difficulties, 
ps! 
a considerably reaction 
the for the 
The throughput per con 


smaller vol 


ume than reactors lower 
pressure 
verter, or per ton of steel in existing 
plants is therefore not significantly 


higher at 10,300 psi than at 4400 psi. 


IV. Throughput 


The effect of increasing the contact 
time in the liquid phase is practically 
the effect 
temperature. A 


with obtained by 
raising the 


Yield of 


Time” has been obtained by Gordon 


identical 
plot of 
Products” vs. “Reaction 
almost identical 
that 


In appearance, it is 


to Figure 1, except the abscissa 


temperature now reads reaction 


time 
| nder 


tions, the 


standard condi 
hold-up time in industrial 


about 1-2 


operating 


converters is 


liquid-phase 
hours 


By reducing the reaction time (ie 


boosting the thro hput) while keep 


ing the other process variables con 


stant. it becomes possible to produce 


heavier oils than are normally ob 


tained—or even desired. One German 


(Blechhammer) manufactured 


buel oils 


amounts by 


| lant 


hie iv\ ind gasoline in about 


equal operating at ab 


normally high throughput rates and 
removing a large portion of the extra” 
for The 


from the liquid phase was converted 
the 


heavy oil «ales middle oil 


to gasoline in normal manner 
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Throughput rates at Blechhammer 
were 2.0 tons coal per hour per 100 
cubic feet instead of the normal 1.2 
tons (bituminous coal, 10,500 psi.) 
By raising throughput rates even 
more, it is possible to obtain a filter 
able product consisting predominantly 
of bitumens of high melecular weight 














This process extractive hydrogena 
tion”——and its possible application as 
a first step in standard hydrogenation 
will be discussed in a later article of 





8 


the present series 


It is obvious that the production of 





heavy fuels requires a much lower 
hydrogen consumption than gasoline 
manufacture from the same raw ma 
terial. In view of the resulting savings 





ind of the increased amounts of ma 
terials which can be handled at the 
high throughput rates, it has been vari 
ously suggested that the manufacture 
of heavy oils should be looked upon 
us one of the main tasks of coal 
hydrogenation man integrated Amer 





ean synthetic fuels program 


Products ol the Liquid Phase 


The normal function of the liquid 


3 





phase in high-pressure hydrogenation 
is the production of maximum amounts 
of middle oil boiling between 355 


und 620° F. At the same time, appre 





YIELD OF PRODUCTS, PERCENT (MOISTURE AND ASH-FREE COAL) 














ciable quantities of gasoline and gase 





ous hvdrocarbons are formed along 


BP 


with the primary usable products of 
the liquid phase the heavy oils TEMPERATURE ,°C. 


*erhaps the most s ing aspect of 
rl ape | nost striking a pecs Figure |. Effect of Temperature on Yield of Different Products in Liquid-Phase Hydrogenation 
the produc te of the li quid ph use is the of Cool 
very pronounced imprint of the raw 


material which thev bear. The reasor 

for this close analogy between raw tions of the straight-run distillate and phase of various raw materials 

of the liquid-phase hydrogenation O.N. of Liquid 

Phase Cmsoline 
, (Research 

ccording to Pier, is so general that naw Material Method) 


material and hydrogenation product is 





found in the very dilute catalytic cor product are very similar. This rule, 


dition whict prevail mothe liquid ! 
phase. The catalyst present in suffi the properties of the liquid-phase mid 


n to carry out it dle oil can be predicted with great 


Mix 


nt concentrat 
precision from the properties of the 


prime function to hasten the hwdr 


enation and breakdow: f isphalt straight-run middle oil 
This comparison shows that a 


reat dilution prevents it from \ similar though less strikin cor 


\ higher vrade liquid phase gasoline Is 


Heet ruben on the relation exists between the tars ' 
obtained by the hydrogenation of more 


" proce tained by low temperature carboniza , i 

iromatic stocks 

vield ron coals and the products ol 
The 


The im ator aft thre 


rases obtained in the course of 


vy the hydroge 
hydrogenation contain some carbor 


iat n 
lid } 

solid raw material 

oxides—-formed as a product of the 


ind product i ' | nie 
1 } 


vy data ’ he fluence of raw or } A 
: - refining reactions of the liquid phase 
and some nitrogen and hvdrogetr 


sul fice Almost the entire remainder 


Anime Pount of the Fractions 


are saturated paraffinic L.P. gases, A 


Middle Ou 5 t Mi | LAL) 40270 ” Ww ¢ 
. sli typical gaseous hydrocarbon distribu 


tion has been reported for industrial 
operation of a bituminous coal hvdro 


renatior pl int 


ti 

+ 
It will be noted that the liquid phase pr rmdu < also illustrated ! 
points indicating the degree « aro Hectively by the octane number of 


maticity) of the orre spondin wolines obtained from the liquid 





TABLE 1. Yield of Useful Phenols Formed During the Hydrogenation of Various Rew Materials 


New Matera! 


—_— 


+ Middle Oi) 


Cendinens of (peration Gas 


Pressure Atmospheres 
yields) percent 
nm gasoline and midd) 
percent 
and middie 


Phenols ‘based on oi! 
Carbohe Acid (based 
in the new oil 


O-Cresol (based on 


Xylenols (based on gasoline and a 
ow percent 


The distribution of hydrocarbon 
gases is surprisingly independent of 
raw material and operating conditions 
employed. The quantity of 
products is, on the other hand, signifi- 
cantly influenced by operating condi- 
mild operation tends to mini- 
the hydrocarbon 


gaseous 


tions 
mize formation of 
gases 

The bulk of the liquid-phase oils are 
of an aromatic and naphthenic charac- 
ter. The composition ol a low-boiling 
neutral oil from liquid phase hydro 
Pittsburgh seam coal has 


Storch 


genation of 
been reported by 
Volume Percent 


of 270° te 210° « 


Constituent Fraction 


Woolfolk and co-workers identified 
the following compounds in the 385 
150° C. fraction of a Pittsburgh bed 
coal liquefaction product:* Tetralin, 
alkylated naphthalenes, anthracene, 
phenanthrene, pyrene 

From 
the hydrocarbons contained in the as- 
phalt derived from coal liquefaction 
represent chemicals of potential value 


1 by-product point of view, 


These materials are composed of two 
main classes 
1) Hig 


Representative of these compounds 
di- 


etc. 


are such materials as coronene. 
carbazol 
These materials are found in 


about the following 


benzcoronene, pyrene, 
hydro- 


genation h.o.l.d in 


ratios 


Low Temperature 
Carbenisstion Tar from 


Biiuminous 
Buummess (oa! Coal Tar | Topped 


Heavy Ov Gas 


Heavy Ov 


It has been estimated that the fol 
lowing amounts of coronene are po 
tentially recoverable from the lique- 
faction products of various raw ma- 

I 
terials: 
From bituminous coal 
per 100,000 tor 
per LOO.000 
cking r ilu 
per 100.000 ft 


Tar Ieids and Base s 
Most of the raw materials for high 
hvdrogenations rich in 


pressure are 


secondary elements—oxygen, nitrogen, 
and sulfur. One of 
tions of the liquid phase is to exert a 
refining action by the 
hvdrogen with these elements to form 


the essential func 
reaction of 


ammonia, hydrogen sulfide. and wate 
The refining efficiency of the liquid 
phase is, however, not very high, and 
some 20 percent of the initial oxygen 
and sulfur, and about one-half of the 
initial nitrogen is found in the oil 
products 

Most of the oxygen in the product 
oils is present in the hydroxy! group 
of phenolic compounds, In normal 
operation, these compounds (except 
for the water-soluble portion) are re 
duced in the vapor phase to form thei’ 
The commercial! 
the 


parent hydrocarbon 
recovery of tar acids 
middle (and heavy) oils of the liquid 


such from 


phase has, however. potential signif 


cance and their sale might 
sizable part of 
some of the first hydrogenation plants 


to be constructed in the United Stetes 


pay 


operating costs in 


The bulk of the tar acids present in 

high-pressure hydrogenation are the 
I 

the 

phenol, cresols and xylenols 


lower members of homologous 
family: 
Data establishing this fact have been 
reported by Heyn and Dunkel for the 
hydrogenation product of a German 
coal.* More Storch has re 
ported the tar acids found in the hy 


drogenation product of a Pittsburgh 


recently, 


seam coal 


mpany Pr 


BITUMINOUS COAL 
UPPER SILESIA 
+ Middle OF} =Heary O11 


Ligatte 


Lawsts Gebsenbers 


Ges. + 


+ Middle Ov 
Middle Ci 


Gas 


Percentage of 
al 


100 


Table 1 illustrates the phenols ob- 
tained in the normal liquid-phase hy- 
drogenation of various materials. 
The data, obtained at German hydro- 
genation works, are reported by Sher 
wood.’ It will be seen that bituminous 
coal yields an oil particularly rich in 
phenols, and that low-temperature car- 
bonization tars yield more phenols 
than can be obtained in the hydrogena 
tion of high-temperature tars 

As a rough rule, one ton of bitumi- 
nous coal will yield 30 pounds phenol 


raw 


and 70 pounds cresols plus xylenols 
The mixture of 
high 


gasoline 


XV lenols 
the 
high 


cresols and 
inhibiting effect 
produced by 
pressure hydrogenation and can be em- 


has a on 


leaded 


ployed to good advantage in concen 
trations of about 0.01 

The tar 
products of minor importance. Pyri 


percent 


bases constitute secondary 


dine has been reported"® to be present 
in concentrations of about .012-.017 in 
the liquid phase gasoline fraction (up 
to 165° C.) The higher pyridine con- 
O4-.06 percent which 
was found in the middle oil fraction 
has been explained by the formation 
of phenol-pyridine addition « ompounds 
which boil in the middle oil range 


centration of 


Heyn and Dunkel’s work® has dem 
onstrated that the bulk of the nitrogen 
bases are present in the heavy frac- 
No at 
tempt has been made to make a com 
plete study of these tar bases of high 
molecular weight 


tions of the liquefaction oils 


Liquid-phase gasoline contains some 
other recoverable chemicals. This frac 
tion of the liquefaction product at the 
Leuna hydrogenation works contained 
1.0-2.5 percent acetone, about the same 
amount of methyl ethyl ketone 
2 percent acetonitrile.” These materi 


and 
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Side View of Liquid-Phase Hydrogenation Stall 


recovered industrially by 
followed by 


ils were 


“jueous extraction azeo 


tropi distillation 


teids 


F ompounds found in 


of Tar 

The phenolic 
the products of the liquid phase con 
titule a potential source of revenue 
Hirst and that 
1 credit of 5.0 cents per gallon of gas 


Recovery 


co-workers'' estimate 


rline will accrue from the sale of such 


by-product tar acids, If the technical 


problems involved in the recovery of 


phenols are solved satisfactorily, the 


first hydrogenation plants might in 


considerable benefit from 


Later 


deed derive 
this operation plants cannot 
count on the existence of an 
market for 


One 20,000 barrel per day bituminous 


safely 


idequate these materials 


mal hydrogenation plant in be mace 


to vield some 150 million pounds 
acids 
LOLS the 


United 


rasoline 


just as a chemical 
daily 


States 


per vear tar 
by product lr rehnery 
output of the was 2.1 


million barrels 224 million 


pounds of tar acids were produced i 
the course of the same year 

\ portion rf ’ cids is found 
ssociated wit 


the queous pt ase ' 


faction products in the cold 


Ree very from these vaste 
omplished cor 
methods ce 


industry The 


waters beer we 


mercially extraction 
rived from the coa ur 
preferred solvents were tricresy] pho 
phate and in more recent vears 
butvl acetate 

heir i lo 


chemical which 


nosolvan 
the advantage of 
distillable 


covered effectively without the accumu 
lation of 

As far the hy 
drogenation plant at Billingham, Eng 
land, is the 
from hydrogenation oils was 
The recovery 


impurities 

as the writer knows, 
only one where tar acid 
recovery 
ever actually attempted 
was effected by subjecting a suitable 
naphtha cut to a caustic soda wash to 
which are 


sodium phenates 


The tar acids are 


extract 
highly water-soluble 
then sprung by the introduction of car 
bon dioxide. The phenolic oils settle 
Final purifica- 


The 


Billingham plant for the recovery of 


out and are separated 
tion is carried out by distillation 


tar acids was constructed in 1937 when 
the plant was devoted to the hydro 
enation of coal, and the oil products 
of the liquid phase contained up to 


’ 


phenol and 6.5 percent 
that time 
to be the raw material and the phenols 


percent 


cresol. Since coal has ceased 


obtained from creosote oil hvdrogena 


tion are insufficient to justify con 
tinued operation of the recover, plant 
considered the 


suited for the 


Bemmann } as 
me thods 


recovery of tar 


most highly 


acids from liquid 


oils attention was concen 
The hot 
s il trede 


irrent sodium 


| h im 


trated on three processes 1) 


) 


water process é the sodium 


runter-« 


of these 


processes the 


extracted with water at 180° | 


ind 750 psi sit i water-to-oil ratio 


ess of the process cle 


efficiency of heat 


phenols leaves much to be desired, be- 
cause water at these elevated tempera- 
tures is not adequately selective and 
tends to dissolve neutral oils together 


with the phenols. 

The sodium sulfide process yields a 
product of high purity and in good 
yield. The phenols are extracted with 


sodium sulfide at 212° F. The dis- 
solved tar acids are sprung by treat- 
ment of the extract solution with hy- 
drogen sulfide at 120° F. The caustic 
solution can be recycled while the 
phenol layer is distilled This process 
of operating 
and of 


disadvantages 
sulfide 
materials of 
corrosive 


has the 
with toxic 
re quiring 


hvdrogen 
special 
struction, resistant to the 
action of hot sulfide solution. 

The third method, counter-current 
sodium hydroxide extraction, has al- 
ready been mentioned in connection 
with phenol-recovery 
Billingham. The 
solution can be revivified by 
recausticizing with lime. The opera- 
tion is carried out at normal tempera- 
tures and pressures. The extraction of 
with the desired 


operations at 


spent sodium car- 


bonate 


neutral oil together 
phenols is negligible as long as the 
hydroxide concentration is 
percent. No 


sodium 
ten 
troubles are en- 


maintained below 


serious corrosion 
countered, The counter-current sodium 
hydroxide extraction has the 
additional advantage of solutizing the 
low-boiling, stronger-acid phenols pref- 
the tar acids which have 


erentially, i. 
the greatest commercial interest 

Hirst and co-workers'* visualize the 
from hydro- 


methanol. 


extraction of tar acids 


genation oils by means of 
Since some neutral oil is extracted in 
the course of this procedure, it is nec- 
essary to wash the extract with naphtha 
before removing the methanol solvent 


from the extracted tar acids 
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Sugar cane, which has been 
cut in the field, is hauled to 
the mill by train and truck 
where giant cranes feed it 
to the grinders. The juice 
is pressed out, boiled and 
made into syrup 


(This and othe 


Petroleum-Type Hydrocarbons 


From Sugar Cane 


T 

HI procedure followed in convert- 
hydrocarbons is 
basically the same as that used in the 
potatoes, 


ing sugar cane to 


conversion of cellulose, 
leaves, et Sugar cane is inco 
alified in the 
alkali solution by heating in a closed 
autoclave to a maximum temperature 
of 750° F, The influence of pH and 
type of alkali used, on product nature 
and distribution is the same as that 
observed for other carbohydrates 
The more alkali is present, the less 
coal and the more bituminous product 
(proto-product) is formed. 


presence of aqueous 


During incoalification, an _ intra- 
molecular combustion forms bitumen, 
carbon dioxide, water, methane, acids 
(phenols and phenol carboxylic acids ) 
coal. This intramolecular com- 
is a kind of Canizzaro reac- 
tion the aldehyde carbohy- 
drates disproportionate into carbonic 
and hvdro- 


and 
bustion 
Some of 
acids, water oxygen-free 
carbons. 

From the bitumen it is possible to 
obtain by vacuum distillation an as 
phalt which closely resembles natural 
asphaltic materials such as Trinidad 
asphalt. 


February, 1950 


Hydrogenation of the bitumen in 
the presence of molybdena-type cat 
alysts results in a hydrogenated bitu- 
men which can be extracted with 
organic solvents such as carbon tetra- 
chloride, This extract gives on distilla 
tion hydrocarbon fractions boiling in 
the gasoline, middle oil and lubricat 
ing oil range and a residual asphalt 
which can be further hydrogenated 

The gasoline can be reformed to a 

product of satisfactory anti-knock 
characteristics, while the middle oil 
THE CONVERSION of carbo- 
hydrates to hydrocarbons has 
been studied over a long period 
of time by E. Berl and co- 
workers and has been discussed 
in numerous publications. ' ' 
Dr. Heinemann’s present article 
is concerned with one phase of 
this problem, namely the conver- 
sion of sugar cane to petroleum- 
type hydrocarbons and with an 
evaluation of these hydrocar- 
bons. This study was initiated 
and largely carried out under 
the guidance of the late Dr. 
Ernst Berl. 


A Gulf Publishing Company Publication 


be catalytically 


gasoline, 


fraction can cracked 
to yield additional hydro- 
carbon gases suitable for polymeriza- 
tion and alkylation and recycle stock. 
Small amounts of oxygen in the virgin 
lubricating oil fraction can be re- 
moved by further hydrogenation with 
a Raney nickel catalyst. 

It is thus possible to convert about 
substance of 


33 percent of the dry 
sugar cane into petroleum-type hydro- 
carbons, and about 10 percent to gaso- 
line and 7 percent to lubricating oil. 
These materials appear to be largely 
formed from the saccharose, hemicel- 
lulose and cellulose content of the 
sugar cane, while the lignin is con- 
verted to the asphaltic materials found 
in the hydrogenated bitumen, all of 
which materials are high in methoxy] 
content, 

An Aminco shaking type hydrogena- 
tion bomb was used for incoalification 
and hydrogenation of the sugar cane. 
The sugar cane, cut into cubes of 
about 1 inch, was placed into the 
bomb with enough sodium 
hydroxide to give about 750 ec. 1-N 
NaOH /100 g, dry substance. The mix- 
the closed bomb 


aqueous 


ture was heated in 
first for five hours at 250° F., then 
for five hours at 625° F. The bomb 
then vented and carbon dioxide 
and methane were collected for an- 
alysis. Bitumen and water were sepa- 
rated, and carbon dioxide and acids 
water were deter- 


was 


contained in the 
mined. 

The bitumen was hydrogenated in 
the Aminco bomb in the presence of 
molybdenum oxide or sulfide catalysts 
at 750° F. and with an initial hydro- 
gen pressure of 1000 psig. The hydro- 
genation was repeated until no more 
hydrogen was consumed 

The hydrogenated product was ex- 
tracted with carbon tetrachloride and 
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the extract subjected to distillation at 
atmospheric 
duced pressure 


and subsequently at re 


Reforming of the gasoline fraction 
carried out by 
at 1000° F 
pressure over a synthetic silica-alumina 
Oil 
pany beads) at a liquid space velocity 
of } hour 
and a catalyst to oil ratio of | 
Cracking of the middle oil fraction 
synthetic 


was passing gasoline 


vapors and atmospheric 


catalyst (Socony-Vacuum Com 


volumes per volume pet 


silic a alumina 
Oil 
atmospheric 


was over a 
catalyst 

beads) at 825° | 
pressure, at a liquid space velocity of 
1.25 


and a cataly 


(Socony-Vacuum Com 


pany 
volumes per volume hour 
st to oil 


Hydrogenation of the 


per 
ratio of | 
lubricating 
oil fraction in the presence of Raney 
nickel was carried out at 45 psig. and 
150° |} 

Carbon dioxide and methane in gas 
were determined by Orsat 
ft arbon 
by a semi-micro method 
Methoxy! ontents 
hy Zeisel’s method 
Acids in the 
tion were determined by titration wit! 


after 


analysis 


and hydrogen analyses were 


were determined 


water from incoalifica 


sodium hydroxide removal of 
carbon dioxide 

Analysis of the sugar 
follow 


extracte 


cane was cat 


ried out as i sample of sugar 
d by boiling wit! 


wrdir 


ware wa 


foluene to determine water acc« 





to the Dean method." Simultaneously 
another sample was repeatedly extract- 
ed with water and subsequently ex- 
tracted with toluene. The samples were 
freed from the vacuum, 
dried and weighed. The difference be- 
tween the weight of the two samples 


toluene in 


was equal to the saccharose content. 


The residue was boiled with 4 percent 


acid which was decanted and 
renewed every hour. until Fehling so- 
lution negative test. The resi- 
due thus obtained washed ‘with 
water, extracted with toluene, dried in 
vacuuo and weighed. Weight loss was 
equal to hemi-cellulose. The remain- 
ing residue was then boiled repeatedly 
sulfuric acid until 


sulfuric 


gave a 
was 


with 72 percent 
TABLE 1 


Comperison of Netural and 
Synthetic Asphalt 


Systhetse 
Asphalt 


Nateral 
Asphalt (1 


rown-tlack 


Flementary Analysis 


Sugor Cane Standing in Louisiana Field 


TABLE 2 
Gasolines from Sugar Cane 


Reformed 


Color, Sayboilt 
Nefina, pereent 
Aromatics, percent 
Naphthenes, percent 
Paraffins. pereent 
Octane Number 


TABLE 3 
Gas Composition, Mole 


Reforming Cracking of 
of Gasoline Ou 


Fehling solution gave a negative test, 


washing, toluene extraction and dry 


weight loss being 


The final 


was lignin and was tested for its me 


ing were repeated 
equal to cellulose residue 
thoxvl content 

lesting of the 


hydrocarbons was by 





Here's how Louisiana growers plont their huge 
fields of sugar cone 


ASTM 
100° 


conventional methods, such as 
gasoline to a 


ASTM D6 I). 
method of 


distillation of 


gasoline 


end point 


analysis by the Faragher, 


Morrell 
minations and CFR motor method o« 


test (ASTM D357-46) 


and Levine.” viscosity deter 


tane number 


Experimental Results and 
Discussion 
Yields and Carbon Distribution 
Results 


ind 


obtained in the incoalifieca 


tion hydrogenation of a Louisi 


r cane are summarized in 
The 


1 considerable n 


data are representative 
imber of 


slightly 


ruts 


made and from run to 


un, Maximum dev 
percent. 


vary 
ion observed wa 
elds are given in per 


| 


r-lree sugar ane ana 


ce . based mm ¢ iurbon 


ine, Methoxy! 


riven are based on the particular san 


contents 


ple which was ibjected to analysis 


The suvcat cane ‘ ! I ) per 
ent saccharose. 27 percent hemi 
22 percent cellulose and 35 
Its carl 


nd the n 


cellulose 
percent lignit 
19 percent 
of the ligni 
CHO 

lt appear that most of the 
alter 


m content was 
ethoxy! content 


fraction was 4.9 percent 


lignin 


residues still present incoalifica 


FIGURE 1 
Yields and Carbon Balances for the Conversion of Sugar Cane 


Dry Sugar Cane (1) ‘All yields on 100°; 
100°; All carbons on 100 


In coalifeation 
i! N NaOH, 625° F 


Sugar Cane 
C im Sugar Cane 


Bitumen 5 
0.0 
645 


Water Seluble Cmpds 6 


Vacuom 
Distillet on 


Hydrogenation 
TSO” F.. 1000 psig 


* 


Hy) dregenated Buumen § Distillate 9 Asphalt Residue (10 
9 5.1 49 


Extracted with CC! 
Steam-distilled 
+ 


Steam Destillate 1! Extract 1 


Tar Residue 15 
! 


Distillation 
+ 
Hydrogenation 
Lab. OF 16 > Leb. Ow 18 
Raney Nickel 


Middle Ot 15 


(asohme |f 


Asphalt | 


No 5) 
are eventually found in the asphaltic 


(Figure 1. No. 13 and No 


tion in the bitumen (Figure | 17) and the hydrogenated steam dis 


tillate (Figure 1, No, 11). and that 


fractions most of the lighter hydrocarbons (Fig 


: 
: 


ee ere ee 





are derived from 
and 


ure 1, Nos 


saccharose, 


14-16) 
hemi-cellulose cellu 


lose 
{sphalt 
Asphalt contained in the bitumen 
and obtainable by distillation (Figure 
1 No. 10) is 
phalts 


similar to natural as 

Trinidad asphalt, A 
comparison of the materials is 
Table 1. The major differ 


ence lies in the solubilities of the two 


such as 
two 


given in 


asphalts 


Petroleum-Ty pe Hydrocarbons 
The gasoline obtained by distillation 
hydrogenated bitumen ex 


1, No. 14) is a highly 


low in ole fins 


from the 
tract (Figure 
paraffinic product. It is 
and contains some aromatics and naph 
thenes, The 


number and strongly 


low octane 


pr niuct ha i 
resembles some 


lines from petroleun 


straight-run gas 
(Table 2) 
Catalvts 


of this gasoline 
olefin and 


retormin 
used the 
content and raised the 
(Table 2) ue to the 


hoo | mere 
octane 


limited 


rromati 
number 
wounts of this product available 


1 few retormur experiments 
carried out and it « 

assumed that optimum 
iblished. Yields on 


hit percen ‘ i cover 
' enks 


innot he 
conditions were 


reforming were 


it contained 9 percent olefins, A car- 
bon-hydrogen analysis gave 87.7 per- 
cent carbon and 10.09 percent hydro- 
gen, or a mole ratio of 1.38. 

On catalytic cracking at 825° F., 
this oil gave 44 percent gasoline, 7 


percent gas, 3.7 percent coke and 45.3 
percent gas oil recycle stock. Conver- 
sion was 54.7 percent. Gasoline char- 
acteristics are presented in Table 2, 
while gas composition is given in 


Table } 


the original middle oil 


The gas oil seemed similar to 


The vacuum distilled lubricating oil 
fraction (Figure 1, No. 16) 
viscous oil of greenish-brown fluores- 


was a 
cence and contained 2 percent of oxy 
ren. The oxygenated compounds were 
destroyed by hydrogenation with 
Raney nickel, The resulting product 
Figure 1. No. 18) had the following 


characteristics 


Influence of Hydrogenation 
Conditions on Yield 


\ t ld heures 


rts are dependent 


of hydrogenated prod 
on the 
of the 


onditions of 
(Table 
prod cts 


bitumen 
ints of 
evaluation of the 


vdrogenation 
Insufficient 
obtained for 

« fractions. lt 
hydrogenation condi 


amo 
ippears, however 
re severe 
nerease the vield of lighter prod 


re sidue < formed 


am 
- 


®@, 


on the other hand, while smaller, be- 
come more coal like, Less severe con- 
ditions should be used, therefore, if 
lubricating oils are desired; more se- 
vere conditions, if gasoline and gas oil 
are wanted. 


Summary 


Sugar cane is subjected to an in- 
ternal combustion by heating in the 
presence of alkali under pressure. The 
resultant bituminous material can be 
hydrogenated to a product which upon 
fractionation yields a gasoline, a mid- 
dle oil and a lubricating oil fraction, 
as well as asphalt. The gasoline can 
be reformed and the middle oi! cat 
ilytically cracked to give gasoline of 
satisfactory Yields of 
petroleum-type products can be di- 
rected either to lighter or to heavier 
fractions by adjustment of the hydro 


octane rating 


renation conditions 


TABLE 4 
Hydrogenation of Bitumen 


Temperature, F 50 50 sso 


nitial Hy Pressure, pug 300 61000) «(1000 


KEPERENCES 


ACK NOW LEIM MENT 





Closeup View of Sugar Cane 
Growing in Louisiana Field 





THE AUTHOR comments that when he started in business in 1910, 
rotary pumps were unimportant in industry. Oil and sugar refineries, 
and similar large users, depended on reciprocating steam pumps with 


an occasional triplex power pump. 


Just as the scientifically designed centrifugal pump made an in- 
creasingly large place for itself handling water and light materials, so 
has the rotary pump, which is no longer the light, cheap unit of 1910, 
taken its place handling more viscous materials. 

Now we not only pump tar, heavy fuel and lubricating oils, glucose 
and molasses at temperatures that were believed impossible 40 years 
ago, but also asphalt, wood rosin, cellulose acetate, plastics, loaded 
coating asphalt, commercial white lead and many other products that 
were not pumped at all then. In fact, many of the materials were not 
even in existence and others had so little commercial use that methods 
of handling them were relatively unimportant 

This article is based upon a paper presented before the First Pan 
American Engineering Congress, at Rio de Janeiro, in July, 1949. It will 
be noted that certain of the examples are concerned with molasses or 


other non-petroleum products. 


These materials, however, have close 


counterparts in the refineries, in so far as their handling by pumps is 
concerned, and ideas used in sugar refineries or asphalt roofing plants 
may have high value in the handling of petroleum greases or oil slurries. 


Pumping 


Viscous Materials 


y 
4 > 
ROM experience in applying rotary 


installations 


pumps to involving vis 


cous materials, much has been learned 


that can he passed slong to others who 


have similar problems Not until about 
1921 infor 


was there any dependable 


mation on the relation of viscosity and 
ot liquids lo pipe friction loss 


the flow 


density 
here 
the pipe 


is still i range where 
may be either turbulent or 
iminar, in which there is some un 
or practical purposes, this 
arded almost all 
iscous materials are ‘in 


nd the wild 


ssary as to the 


certainty 


guesses 
formerly ce 
pipe sizes 
now replaced with mathematical solu 
tions Mathematical solution. h 
is based on kr 
and density of the 
temperature It 
this 


proper 


and power requirements are 


mwever 
regarding the 
liquid at 
pavs big 


mw ledge 
viscosily 
Pp impins 
dividends to 


1cquire information 


prior to designing the system rather 
than 
V iscosities 


ucts are now available from the pro 


guessing and regretting it later 


of most petroleum prod 
laboratories can 


ducers. Commercial 


readily obtain the data from samnples 


on many other products Some, mo 


lasses for instance. are more of a 


problem because of extreme lack of 
uniformity. Sugar refineries, alcohol 
distillers 
terested in the 
} 


and cattle feeders are all in 


sugar content of mo 
asses which is indicated by the Brix 
Unfortunately. there is no relation be 
tween Brix and viscosity in black strap 
molasses.' The viscosity is dependent 
on the resin content which varies with 
several factors 

shows some tests on mo 


Figure | 
and glucose from various 


Note not only 


riven 


lasses 
sources wide variation 
in viscosity al a temperature, 
but also the rapid change of viscosity 
with change in temperature; 
should be the data for 


the approximate temperature that will 


so care 


made to use 


working conditions 
tables for 
have published 
time, one of the latest being the Pipe 
Friction Section of the Standards of 
the Hydraulic Institute 
do not material 


exist under 


i-xtensive friction losses 


heen from time to 


For those who 


have such available 


Pul 


mpany 


this formula will prove accurate within 
reasonable limits with laminar flow 
and clean smooth pipe: 


>> 


;* x oO 
P — s = (3) 


in whict 
ad‘ 
P pressure loss in pounds per 
square inch per 1000 teet 
of pipe 
expressed 
SG) 


absolute viscosity 
in powses (Stokes & 
specific gravity r¢ 
the fluid 
quantity in | 
(231 cubs 
actual inside 
pipe im ime! 
For series 40 steel pipe, the values 
of d* are shown in Table | 
TABLE 1 


Actual Neminal Actual 
Dum Diam a‘ 


1353.0 
él 7 7.981 4057.22 
1ooNo 24 


20510. 7¢ 


1.049 2 6.085 
1 


2.067 2 1 10.020 
1.068 50 2 11.938 


4.026 


While this pipe friction formula is 


used mostly for computing pressure 
loss it is well to note that obviously 
it can be solved for viscosity if the 
pressure is known 

In many 
the design engineer does not 
the viscosity nor are there lab 
making tests. 


high vis 


involving viscous 


cases 
materials, 
know 
oratories convenient for 
materials have 

that commercial 
require extremely 


Some such 


cosity types of vis 
cometers tedious 


tests and the results are none too 


accurate, 
For example, suppose with a heavy 


molasses, viscosity unknown it be 


comes necessary to determine the 
proper size pipe to use for shiploading 
through a long line where considerable 
investment is involved, and a compari- 
son must be made between a large line 
and a lower cost for 
or a small line and a higher operating 


A nearby 


dling the same grade of molasses from 


power pumping 


cost sugar refinery is han 


the centrifuge to storage, pumping 30 
gallons a minute through 200 feet of 
)-foot static head 
pressure is 70 psi., 


l-inch pipe against 
rhe 


specific gravity of molasses 1.46 


Converting the static head to pounds 
pressure with correction for gravity 


a0 4 1.46 19 


ducting this from the 


pounds De 
at the 


pounds pressure 


pressure 
pump, we have 5l 
loss for 200 feet or 255 pounds for 
1000 feet, Substituting this in the pipe 


friction formula 


Viscosity 
manner are often more accurate than 


readings obtained in this 


115 





LIFHNIOA VA SI. 


E 
= 
° 
VU 
o 
¢ 
FS 
73 
° 
s 
- 
rH 
~ 
— 
2 
= 
ry 
= 
— 
> 
e 
3 
7) 
e 
e 
“A 
a 
> 
= 
> 
A 
~~ 
e 
) 
y 
$ 
3 
¥ 
3 
oO 
“ 
ro 
bs 
a 
& 
z 
-) 
“ 
rf 
> 
e 
3 
U 
> 
= 
3 
° 
_ 
2 
> 
- 
3 
9 
3 
S 
< 
3 
4 
a 


laboratory tests and can be made on 
the job 

It is well to obtain viscosities for at 
least two, and preferably for three 
temperatures, Then, viscosities at other 
temperatures may be determined with 
reasonable accuracy by plotting vis- 
cosities in poses against temperature 
in degrees F. on log-log paper. Ho- 
mogeneous liquids will usually plot 
in a straight line but caution should 
be used that the temperature limits 
are not extended below the melting 
point or above the temperature at 
which the liquid flashes to a gas 

In cases of highly viscous materials. 


Absolute Viscosity Curves of Molasses, 
Glucose ond Syrup 


From Figure | 


Abs. Vix 
Temp Gravity SS. Peises 


Carve No. 1 Black Strap Molasses 
Publicher Commercial Alcohel 
1 


Curve No. 2 Black Strap Molasses 
Publicher Commercial Alcohol! 


Curve No. 3 Glacese 
| 
54K 
4008 
4 


o. 4 Syrup from 49 4 Remelt 
Revere Suter Co 


Neo. 5 Hugh Test Coban Molasses 
Pacific Molasses Co. ‘ Keable 


e No. 6 Hawaiian Cane Molasses 
Bordans Produce Co 


Cautron 
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LIQUID DISPLACEMENT- 
PERCENT OF DISPLACEMENT 
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INLET PRESSURE- IN. HG. ABS. 


Figure 3 


Effect of Entrained Gas Only on Liquid Displacement of Rotary Pumps 


Reprinted from 


the Standords of Hydraulic Institute, Rotary Pump Section, Copyright 1947 by 


Hydraulic Institute 


it is often difficult to obtain 
the 
plugged 

This difficulty 


installing a 


pressure 


readings small lines to the 


} 


pec 


since 
rauge ome 


sluggish materials cal 


he overcome by riser of 


tight 

and lor 
oils of 
the 
kerosine of 


sure that it ur 


rauge on the cap additional 


safety use a tew ¢ copper 


rauge, Fill 
light lubri 


between the « ip and 


the coils with 


cating oil. The riser will act as an ait 


readings may he 


the 


dome and pressure 


obtained without ruining rauge 


Figure 2 is a convenient chart for 


convertit osity readings to ab 
solute 
Recently 


able 


vim 
viscosities in poses 
there have be avail 
useful 
expansion of entrained air or gas, also 
the effect of di in the hiq nd 
bein handled 
reduced 
pipin 

bi ites 


pic ator in 


one 


some curves showing the 
ssolved gas 
when the pressure is 
below atmospheric in the 
pump 

worth ij) 


they 


inlet ports of a 
and } are well 
pipin 
what 


design is 


readily show pump manutac 


rund } 


turers have fx vy experience 
vamely that if a Heoded suction can 
be pr wided, many hard jobs become 
casy 

If the partial pressure it the 


can bye kept with n 


suction 
limits 


10) pounds 


lime such 
that 
ibsolute 
curves. fron 15 to 20 inches H 
absolute at the 
of the bl 


troubles 
installations, | 


thers from 7 t 


wn on the 


pressure, Or, as she 


pump inlet, then most 


disappe if I many 
owevert the nature f 
stem to op 
Wher 


there are pressu * from 0 p nds 


the process requires the sy 


erate at low pressure 


with the 


or 3-inch pipe ( ap the top making 
Install the 


pipe 


New York 


absolute to 714 pounds absolute, par 


ticular attention must be given to size 
of pump, pump speed, and piping de 
tails to obtain the satisfactory 
installation \ study of the 
curves, Figures 3 and 4. shows the ob 
effect of the 
absolute pressure range. Gas expansion 
in the 

decreased liquid delivery 

Many the 
prev slenc e ot dissolved and entrained 

isses. Practically all liquids will dis 


most 
above 


vious pumping in low 


suction line and pump results 


designers do not realize 


Figure 4. Effect of Dissolved Gas On Liquid Displacement of Rotary Pumps 


Co. Fr. 
per Min 
at Atmes- 

phernc 


Pressure 


F otamated 


will dissolve 


Water at 60° | 


air to 3 percent’of its volume. If car- 


solve air 


bon dioxide gas is present it will dis- 
solve 6 percent, Lubricating and trans 
will dissolve up to 10 


former oils 


percent air, and gasoline up to 20 
percent under favorable conditions. 
Molasses is full of CO, bubbles en 
cased in a tough film of molasses. The 
whole mass will expand under reduced 
pressure. One laboratory test devel 
oped that 1 cubic foot of 
expanded to 1'4 cubic feet in volume 
when the pressure was reduced to 7! » 


molasses 


pounds absolute 
Entrained air 
leaks in the suction piping, or through 


is usually caused by 
the bonnets of valves or other packed 
fittings. As shown by the following 
table, it is that the total of 
several such leaks may seriously affect 


obv ous 


the pump capacity 
Each cubic foot displaces 7.5 gal 


Reprinted from 


the Stondards of Hydraulic Institute, Rotary Pump Section, Copyright 1947, by 
Hydroulic Institute, New York 
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Figure 5. Relation of Pump Speed to Viscosity 


Example A. SD 844 with viscosity 6500 SSU. From Curve B “Pump Note. The pump manufacturer tirst determines the suitable basic speed 

Speed” is 81'4 percent of 400 rpm. basic speed or 325 rpm for each size and design of pump when handling free-flowing liquids 

Example 8. SD 866 pump with molasses viscosity 125 poises and gravity of 500 SSU or less. For liquids where specific gravity is 1.000 or less, 

1.44, kinematic viscosity 86.7 Stokes — 40,000 SSU use values of Seconds Saybolt Universal to determine “Pump Speed” — 
Then, from Curve C “Pump Speed” is 46 percent of 390 rpm. basic Percent of Basic Speed.” 

speed or 179 rpm For liquids where gravity is greater than 1.000, use values of Absolute 

Viscosity in poises to determine “Pump Speed—Percent of Basic Speed.” 


Na en ed Ay oc 


- 


lons of the available liquid capacity two types, the power required varies while to use a large pump operating } 
with the square root of the absolute at low speed rather than a small unit § 
viscosity at high speed Some of the additional 7 
As a result of these studies, it de cost of the pump ts saved in the cost 
velops that frequently it is worth of the prime mover, and the savings ; 


and unfortunately Boyle’s law works 
exactly the same in a liquid pump as 
it does in a vacuum system 
Heavy steam cylinder stock lubri 
cating oil, molasses, and other liquids 
with a high film strength occasionally Figure 6. The liquid flows through suction port. Piston immediately begins forcing out licuid 
contain abnormal quantities of en 
trained air, Molasses tankers, loaded 
by lines to the hatches, with a stream 
dropping 25 to 30 feet through the 
air, have entrained up to 20 percent 
air. Storage tanks filled over the top 
have entrained similar quantities and 
it takes months for it to work its way 
to the top surface. Fortunately rotary 
pumps will handle air and liquids, but 
proper allowances should be made fo: 
such conditions if they are likely to be 
present. 
For many vears another guess was 
the friction power required within the 
pump because of the rotation of the 
parts in viscous, sticky liquids, This 
problem has had considerable research 
and now for a pump with known sur 
face areas, clearances and operating 
speed, the horsepower required for a 
liquid of known viscosity is obtainable 
From such data, the additional power 
for increased viscosity may be com 
puted. With all types, the power in 
creases rapidly with the increase in 
the rotating speed and for at least 
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Figure 7. Electric Gear Motor Drive 


neer service t was the first pump to be jacketed lubricating value of the liquid passing 


— 


irdditiona { handlir isphalt and materials through the pump The auxiliary rotor 
solid or semi-solid when cold « driven from the main shaft by timing 
idaptation o ( s I 1 built for capacities up rears which operate in an oil. bath 


everal sizes t 200 gpn hen handling heavy This eliminates the necessity of trans 


aE 


inker oil iquids should mitting power through the rotors and 
sore i ' value as the thus permits cutting the rotors on a 


mpperatir ! ' ileria bew long an le to prevent tr ippin at the 


a ee er 


ped mu t taines th 1 root of the teeth which. in turn. means 


1 reduction in internal power loss and 


juieter operator Independent thrust 


bearings are an important feature of 
this pump They eliminate endwise 


ft rot “ motion of the rotors and this results 


outside n less wear on faces of the heads and 


ot deper > rotors and a reduction in power loss 


Figure 8. Rotors Assembled in Cylinder 
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j 

‘ 

' 
- 
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and the pump 

same time TL 

and improve 
Development 


have adde 


technic il 


liquids 
I keepir 
of valuable engineer 
has heen 1 corres] 
ment in the mechar 
construction of rotary pur 
Figures 6 and 7 show 
rotaries to enter the 





This type also can be jacketed 

Figure 10 shows an interesting type 
pump developed for handling a special 
problem. Asphalt shingle manufac- 
turers found that mixing from 25 to 
K) percent of finely ground glass or 
silica dust with coating asphalt greatly 
improved their product, The asphalt 
has a melting 200° F. on 


more, and the mixture is semi-plastic 


point of 


and highly abrasive 

By placing the timing gears and 
bearings in a separate case, jacketing 
the cylinder and stuffing box areas, 
heat treating the rotors and. shaft 
sleeves to a hardness of 600 Brinnell, 
removable head 


and supplying easily 


liners, a pump was produced which 
not only gave good performance but 
permitted of renewal of wearing parts 
with a minimum of labor and expense 
This material, like lead and 
chilled requires a 
forced feed to fill the rotors 

Wood 
pumpable until recently. It is 
when cold thin hot. 
then impregnates almost any packing 
When the shut down, the 
packing freezes to the shaft. A jacketed 
jacketed stuffing boxes to heat 
then 


white 
grease, gravity of 


rosin was considered not 
solid 
and 


very when 


pump is 


pump 
the pump before starting 
cold to cool the stuffing boxes 
when in made it practical 
to ship this material in tank cars The 


using 
water 


operation 


and shipping rosin as 
The savings 


wooden barrel 


a solid became obsolete 


were enormous 


Figure 10. Special Pump Developed for Asphalt Shingle Manufacture 


The application of present know! 
edge on triction losses. pump speeds 
and pumps makes it worthwhile to re 
study many existing installations. Fre 
lines, reloca 


quently, larger suction 


tion of pumps, and perhaps the use 
of variable speed driving units will 
unnecessary heating of storage 


boilers and 


obviate 
tanks 


heat 


size ol 
fuel 


reduce the 


and pow eT 


exchangers, cut 


Figure 9. Modified Gear Pump with Thrust Bearings 
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Company Publication 


and so greatly improve per 


bills. 
formance that replacement ol present 
facilities will prove economical 

almost any 


To summarize: Today 


material can be pumped if it will J 
squeeze to a film under pressure Most 
of the troubles do not exist. 
They are difficulties encoun 
tered before the 


pump, and the application of informa 


purmyp 
instead 
liquid reaches the 
tion now available regarding pipe frie 
eflect of 


velocities of 


gasses, inlet losses 


tion losses 


and moving parts will 


produce much more satisfactory and 


economical installations 
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are greatly diversihed ranging trom 

clocks to harvesters used to gather py 

rethrum daisies for use in the company’s 

insecticides. Commonplace are such jobs 

Research Laboratories 2 es Se ee ee 
making f complete inits or experi 

mental parts tor ! cop high alt 


e airplane et 


Machine Shop Serves 


Ar 


Experi | Prog 
x rimenta r rams Primarily for instrument ploting, this shop off 


the main floor of the machine shop was designed 

by laboratory engineers. Copper, nickel, chrome, 

silver, gold, cadmium, lead, tin, and indium are 

used for plating. Blower vent system carries off 

tumes, and lamps are vapor-proofed for further 
safety 
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Looking down the main floor of Gulf Research 
machine shop at Harmarville, Pa. Glassed-in 
rooms are clerical office, inspection shop, grind 
img room, paint shop, plating shop, and stock 
room. Most machines are faced the same woy 
to facilitate supervision and enhance orderliness 





research mechanics, best working condi 
ry respect, and tooling and 


f the shop to ideally serve 


ralization, « grouping under 
of of all 1 allied services 
con 
having 
assigned 

artmet 


per has been ar 


three units of machines and 


y equipped 


in 


Inspection work of the machine shop is conducted in this air- and temperature-controlled room oft 
the main work floor. It is equipped with all modern gage instruments (many of which the shop makes 
itself), comparator, electrolimit gage, profilometer, jeweler's bench and tools 


dirhitin 
10.000 
} he | 
ie supervis 
an expert 
have a higl 
charged 


rvit 


present staff 1 WwW 
primaril on creative 
their own resourceful 


increase job interest 





At right — A separate 

grinding room with 3 - 

sound-proofed ceiling - . OT ha», 
contributes to the quiet 

ness of the Gulf Research 

machine shop. Here, be 

sides grinding operations nn meme = 
required on shop work, . ———_ | 

constant testing of Guilf's : : 

grinding oils is conducted 

in cooperation with oil 

development technicians 










At left—Tool racks at all! 
milling machines help 
deliver tinished work in 
minimum time by elim 
nating trips to the tool 
room. Racks carry cut 
ters, porollels, chucks, 
and all milling machine 
accessories 








THERMOCHEMISTRY 
for the 
Petrochemical Industry 


Part IX——The Halogens and Halogen Acids 


THE HALOGENS and halogen acids form an in- 
dustrially important group of compounds. Increasing 
interest in the manufacture of petroleum chemicals 
indicates a considerable application for the thermo- 
dynamic properties of these compounds. Earlier 
articles have presented the 
thermodynamic properties of the principal hydro- 
carbons, of the combustion gases, and of the sulfur 
compounds. Dr. Kobe is a professor of chemical 
engineering at the University of Texas and Mr 
Long, formerly a Celanese fellow at Austin, is now 
connected with Johns-Manville 
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important of the 
reflected by 


and hydrogen chloride are by far the most 
halogens, This 
the interest shown in 
Table 1. The 
polymerize 
difficult 


bein 


relative importance 1s 
their 


chemical nature 


thermo 
high 


clearly 


dy namic prope ries in 


reactivity and tendency to has made 


determinations unreliable or im 


The molec ilar 
the roup 


rimetri very 


possible structure relatively simple 
has 
lations 


Murph and \ nee in 


determined 


made suitable for accurate statistical calcu 


1939 ve ported spectrose opt ally 


heat ipacities for fluorine and hvydroger 


fhuoricde These are the only data in the literature on the 


iseous fluorine and hydrogen fluoride 


heat 


heat capacities of 


Low temperature capacity measurements on solid 


and liquid hydrogen fluoride were made by Clusius, Hiller 
and Vaughen® and Dahmlos and Jun Hydrogen fluoride 
polymerizes it ms but the literature data 

The data of 
for both 


several for 
are conflicting as to the form and equilibria 
Murphy and Vanee 
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Chlorine 
lot of 
historical 
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the subject { muectl 

data 
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work Table l 
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TABLE 2 


Standord Heats of Formation and Free Energies of Formation 
of the Gaseous Halogens and Halogen Acids’ 


Molecular H, 25 Gals 


Werght cal. ¢-meole 


aL 


Hy” and At changes in the he i free ener 
the formation of the gasec 
products in their appropriate standard reference 
iat 25° 

t at 25 


represent the at content thalpy) ar 


ua compounds from the elements. with al 
tante and states 
The standard ref 


ence state for bromine w the 


e standard reference for iodine is the » 
TABLE 3 
Heot Capacities of Halogens and Halogen Acids 
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Figure |. (above) Heat Capacity Curves for Fluorine, Chlorine, Bromine 
lodine, Hydrogen Fluoride, Hydrogen, Chloride, Hydrogen bromide and vanes § 
Hydrogen lodide 


Heat Capacities of Halogens and Halogen Acids 
Btu./ib.-mole + F. 


TABLE 4 


Heat Capacities of Halogens and Halogen Acids 
cal./g-mole * 





TABLE 6 TABLE 9 


Heat Capacities of Halogens and Halogen Acids of Halog and Halogen Acids 
Btu/ib.-mole + &. Btu. /Ib.-mole 





HCI HBr 


TABLE 10 


TABLE 7 
Enthalpies of Halog and Hal 
Enthaipies of Halogens and Halogen Acids Btu./Ib.-mole 


cal./g-mole 





Hcl HBr 


TABLE 8 
Enthalpies of Halogens and Halogen Acids 
cal./g-mole 


TABLE 11 
Heat Capacities of Halogens and Halogen Acids 
col./g-mole + C. 
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Figure 2. (above) Relative Enthalpies of F., Cl., Br, bh, HF, HCI, HBr 
and HI. Multiply readings in Pcu./Ib.-mole by 1.8 to obtain Btu./ Ib.-mole 


TABLE 12 


Meon Heat Capacities of Halogens and Halogen Acids 
Btu./ib.-mole - 


spectroscopit results of Gordon and Barnes'® constitute 
the literature on gaseous bromine heat capacity, The 
National Bureau of Standards” report data which differs 
from that of Gordon and Barnes 0.03 calorie at 1500° K. 
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and Halogen Acids 
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Error 
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ITED 
and less at lower temperatures. Because the difference is o_o 


Am. Chem. S« 3459 (1932) 


so small and because no details of the Bureau’s work are haue each, J. ¥, and Simons, J. H., J 


available. the data of Gordon and Barnes were used lexieb. G.. Z. Physik. Chem.. BS1. 9 (1941) 
The data of Spencer and Justice” for hydrogen chloride, _ ook song mn rt ay 
Gordon and Barnes’® for hydrogen bromide, and Penning Clustus, K., Hiller, K., an hen, J. V., Z 
ton®* for hydrogen iodide were used in preference to that 5 Ri Ble Bn “oo Jung. G.. Z. Physik. Chem., Bet, 
of the National Bureau of Standards for the same reasons aca — ph eg Fog age ye —— 
as given above for bromine, The difference never exceeds * Gord t. and Barnes 
0.01 calorie for any of the three. 
The standard free energies and heats of formation are 
given in Table 2, the data coming from the “Tables of 
Selected Values of Chemical Thermodynamic Properties.” 
Tables 3, 4, 5 and 6 are compilations of the ideal 
gaseous molal heat capacities on all four of the tem 
perature scales, These are reproduced graphically in 
Figure | 
The enthalpies, relative to 0° ¢ 32° F.. were ob 
tained by careful integration of the heat capacity-tempera 
ture relations of Tables 3-6, From these molal enthalpies 
mean heat capacities were ¢ ak ulated. The enthalpy values 
are reported in Tables 7, 8, 9 and 10 and are graphed in 
Figure 2 as a double-logarithmic plot. The mean heat 
capacities are given in Tables 11 and 12 
Empirical heat capacity equations have been derived 
for each of the eight compounds. As in the previous 
papers : *.'* these are of the cubic form. The 
constants for each of the temperature scales are given in 
Table 13, The maximum error is seen to always be less 


than one percent 
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EXPANDED COKER UNIT—Giont crones lift 
one of the 120-ton steel drums for General 
Petroleum Corporation's expanded “coker” at 
its Torrance, Calif., plant. Surplus heavy fuel 
oil is cooked in the drums—now numbering 
six upon the completion of a $2,250,000 ex 
pansion project—until it turns to solid coke 
The process also produces gasoline, gas oil, 
dry gas, and petroleum gases. Each drum is 
80-feet high and 17-feet in diameter and 
holds 120,000 gallons of heavy fuel oil in each 
batch 

The newly expanded unit, ao project com 
menced last July, went on stream late in 
January. The original unit was taken off 
stream for maintenance work and to be tied 
into the new addition 

Working together, the original unit of four 
coke drums and the two drums just added, 
will handle about 22,000 barrels of heavy 
fuel oil each day, producing in excess of 
800 tons of coke 

The expansion project was designed by 
The M. W. Kellogg Company. Construction 
was handled by the Bechtel Corporation 
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Figure 1. General view of a large completely 

enclosed refinery boiler plant. Structural costs 

for plants of this type can be reduced by use 

of outdoor equipment. Photo courtesy of Stand- 
ard Oil Company (New Jersey). 


Refinery-Utility 
Cooperative Plants 
Develop Outstanding 
Design Features 


Power Plants 


For Modern Refineries 


PART ll 
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| HREE excellent examples of refin- F., 200.000 pounds per hour boilers 


ery-public utility cooperation are now 
the last 
line in 


in operation in California, 
plant of which went on the 
1943 


three refineries, 


Power plants, one for each of 


were built in accord 
ance with refinery and local load de- 
Each refinery has a maximum 
7000 kw. 
load 


hour 


mands 
electrical demand of 
and 
of about 
Two of the plants, Figure 2A. each is 
950 


about 
a maximum 
100,000 pounds per 


process steam 


equipped with three 1525-psi.. 


Fel vy. 1950 


The third plant is equipped with six 
boilers. Pulverized petroleum coke 
natural gas, oil, acid sludge. and pitch 
the either 
singly or in multiple for fuel. Boilers, 
and 
installed 
earthquake-resistant construction, Tur 


are refinery wastes used 


fans, water treating epuipment 


are outdoors and are of 


bines, electrical switchgear. and con 


trols standard 
plant building 
20.000-kw 


are in a type power 


turbines connected 


Iwo 


mpany\ Pul 


BESIDES THE power plants dis- 
cussed in Part |, refiners have 
made use of one other important 
type. By co-operating with pub- 
lic utilities, several plants sery- 
ing refineries and the utilities’ 
customers have been constructed. 
The usual plant of this type sup- 
plies steam and electricity to the 
refinery, a portion of the pay- 
ment for these services being re- 
finery waste which is used by the 
utility for steam and power gen- 
eration. Electrical energy not 
required by the refinery is sold 
to utility customers. Several of 
these plants incorporate out- 
standing design features which 
have formed the basis for later 
designs of many large central 
station and industrial power 
plants. This development is cov 
ered in Part Il. Waste heat boil- 
ers and generation of steam 
from process operations will be 
discussed in Part Ill, to appear 
in an early issue 
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Figure 2. Flow diagrams of typical utility plants serving refiners. (A) One of three similar plonts 


in which refinery process steam is generated in evaporotors 
B) Smaller capacity station furnishing only electrical power to refiners 


Raw water for process steom is 


turnished by refinery 


225 psi exhaust 
high-pressure turbine, Each 
feet ol 
102 


the 


ct DY a portion of 


volts from the 
Maxin } tv of the two 
WO) kw Hi h-pressure he 

ind exhausts inn pounds per hour of 170 psi. steam 
<i The 

vhich the 

Steam supplied the refineries is at 160 

bis? | 
the 


TALL Ooo > phase 
nits 1s evaporator has 7500 square 


iting surface and can produce 
ndens 
refineries supply the water from 
made 


process steam ts 


ps ind about Condensate is 
refineries 


This 


then 


extracts not returned from raw 


being used instead raw 
first 
th several 
densers before being fed to the ev por 


Steam from the evaporators ts 


irrangement vater 


feed is softened and flows 


throw heaters and vent con 


lors 
supe rheated in a sper ial heat exchanger 


ernor permits only coolir , by the 225 psi. high pressure turbine 


tlow through the high pres exhaust 


“Seam tor ind 


the F ot a 


constructed in 


refinery pro : The newer 


| 
renerated in three or mo maller 


conjunction with Southwestern refin- 
eries is shown in Figure 2B. Only elec- 
tric power is supplied to refiner cus- 
tomers, natural gas being used as part 
payment. Two 35,000 pounds per hour 
700° F. 
This is a stand 


boilers supply 415 psi., steam 
to a 5000-kw 
ard condensing unit; all condensate is 


Extraction at 


turbine 


returned to the boilers. 
two stages provides steam for feed- 
water heating. Base load is provided 
by nearby petroleum customers, the 
remainder being provided by utility 
customers 

Perhaps the most famous combined 
plant is one Baton Rouge. 
La. Completed in 1930, the plant op 
and 750° F. Back 


steam temperature 
~ 


located at 


erates al 
in 1930 the 750° I 
was the highest applicable in the lt 
Using Mississippi River water which 
contains a high proportion of mud and 


oth psi 


silt, this plant has a chemical treating 
almost 


system which originally cost 
$1 million 
tion is more than 1.5 million pounds 
hour and to this steam 
> million gallons of water must 
About 
are removed 


Almost 


waste 


Refinery steam « onsump 


per generate 
about 
be chemically treated every day 
18 tons of 
daily from makeup water 
every known 
can be burned under the eight boilers 
Acid alkaline 


pitch bottoms, refin 


mud and silt 


type of refinery 


in the plant sludge 
sludge. acid tar. 
ery gas, natural gas, wax tailings, fuel 
oil, and petroleum coke have all been 
successfully burned. Many of the fuel 
and water problems solved during the 
design this 
plant formed the basis of central sta 
later 


and initial operation of 


tion and industrial 


years. Still operating, the plant has led 


practice in 


the way in economical production of 
rehnery power and steam 
Advantages of combined refinery- 
utility power plants make these instal 
attr both 
The guaranteed a 


supply of steam at the proper pressure 


lations active to firms wu 


volved refiner is 


and temperature obtains electric power 


generated at low cost utility rates, uses 


wastes to pay for some of the services 


received, and makes a smaller initial 


g costs are a mini 
high-pressure efficient 


without the 


investment, Operatir 
mum because 
steam plants can be used 
need of refinery-employed central sta 
hase 
cheap fuel supply ex: 
connected load make the com 


tion Constant 


load 


pandin 


} 
personnel 


ivy 
and an 


bined pl int attractive to utilitv owners 
Retinery-utility have. to 
date, paid off 


that 


cooperatives 
ind it is reasonable to 
will 


w he re 


assure the \ continue to do 


so for rehneres process steam 


than 


refining 


is om reater demand electric 


power For extensive opera 


thons requiring large quantities of ele 





tric power and steam, the high pressure 
power plant owned and operated by 
the refinery is often more economical 


than the combined type 


Petrochemical Plants 


large 
2) 


Petrochemical 
quantities of 1) 


plants use 


electric power, 


process steam, and 3) process water 


Power facilities for these plants are 
extensive and often include 


In general, re 


therefore 
unusual design features. 
finery practice which specializes in by 
product generation of power is fol 
lowed in petrochemical power plant 
design with modifications to suit local 
conditions 

The flow diagram of a large Hous 
ton, Texas, petrochemical power plant 
Five 300,000- 
pounds per hour boilers supply 730 
psi. 740° F. steam to a 35,000-kw 
Normal fuel used is a mixture 


= shown in Figure 3 


turbine 
of natural gas and waste process gas 
draft feed 
and other auxiliaries are 


Forced and induced fans, 


pumps, steam 


turbine driven because severe elec- 


trical storm damage is common in 
plant vicinity In emergencies fuel oil 
principal boiler 


is automatically 


can be used as the 
fuel 


controlled 


Feedwater flow 
but 


demand is almost constant. 


steam 
automatic 


be cause proc ess 


control of flow is unnecessary To sup- 
exhaust, three 
generate 171,000 
psi.. 150° F. 
maximum 
at 13.200 
is trans- 


plement main turbine 
heat 
pounds per hour of 155 
Main turbine has a 
11.000 kw 
Excess electrical energy 
to 66.000 volts and 


waste boilers 
steam 
capacity of about 
volts 
formed delivered 
to the 
The utility. in turn, furnishes a guar- 
anteed standby capacity of 7000 kva.. 
whic h 


reserve 


local utility's transmission lines 


eliminates the necessity of a 


power plant All 


main circuit breakers in the plant are 


unit in the 


of the air blast type 

At maximum capacity of 41,000 kw. 
the main turbine 200,000 
pounds of steam per hour to the 155- 
ps! 150 I 


steam at 400 psi., 


exhausts | 


process header. Process 
500° F 


by pressure-temperature 


is obtained 

reduction 
from the high pressure main. Exhaust 
from auxiliary turbines furnishes 15- 
psi. process steam as do medium pres- 
sure production units. During periods 
of small electrical loads, when turbine 
exhaust quantities are insufficient for 
155-psi.. 450 F 
tained from two pressure-temperature 
reducing stations, each with a capacity 
of 700,000 pounds per hour. About 50 
process steam returns to 


steam is ob 


process, 


percent of the 
the power plant as condensate. a con 
rehnery 
this 
condensate is used for desuperheating 


high 


dition seldom encountered in 


power generation \ portion ot 


pressure steam To prevent loss 


shing 


730 psi, 40F 


oun 
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Figure 3. Simplified flow diogram of modern butadiene plont 
supplemented by three waste heat units. Large electrical, 
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Five standard steam boilers are 
steom, and process water demands 


require extensive power generation facilities 


of desuperheating control, 700,000 
gallons of condensate can be stored 
near the plant. In addition to conden 
sate storage facilities, 22 
water can be 


million gal- 


lons of raw process 
stored in the pl ant 
generating equip- 


Besides the power 


ment described, extensive water 


ing. cooling, and storage facilities are 


provided, Representing a large invest- 


ment power and process equipment 


this plant gives a good indication of 
trends in petrochemical power plant 
Higher and 
temperatures, 
and turbines 


facilities all 


steam 
capacity 
and bigger process prep 


design pressures 


larger boilers 
confined within 


problems 


aration 
plant limits are some of the 
today’s designers must 
Solutions thus far, 
compared with other large industries, 
have cgrtainly been excellent 


which solve 


presented when 


Power Plant Structures 
Though refinery and 
chemical designers lagged behind cen 
industrial 
during the “20s "30s in matters of 
thermodynamic they led the 
way in structural and plant housing 
and 
plants were developed in the early 
days of refinery power generating sta 


some petro- 


tral station and designers 
and 
balance, 
outdoor 


studies. Semi-outdoor 


tions, Substantial savings in structural, 
operating, and maintenance costs were 
made without reducing equipment life 
or plant flexibility. Today, refinery in- 
stallations of this type have capacities 
well over 40.000 kw. Much that has 
been learned about outdoor plants by 
and western 
designers of 


southern, southwestern, 


refiners is of value to 


plants in other regions where some 


hesitation has been shown concerning 
outdoor applications. 
Winter 


temperatures as low as 


Publicat 


mpan 


heavy 
high 


summer temperatures do not damage 


velocity winds, 


high 


intense 


oP? FF. 


snows, rainstorms, and 
well-designed outdoor plants, In some 
\ 

freezing 
lines 


early refinery installations, 


of draft 


caused 


and feedwater control 


trouble, but this danger was 


readily eliminated by use of insula 
tion or steam trace lines, Other refin 
ers encountered troubles with outdoor 
motors in damp climates. By 


f windings and totally 


using 
moisture-pre 
enclosed motors this trouble has been 
decreased, Besides lowered investments, 
refiners have found that outdoor and 
semi-outdoor plants 1) provide greater 
flexibility for station expansion, 2) 
require a smaller operating force, 3) 
have cleaner enclosed structures, and 
1) permit better ventilation of turbine 
rooms. Against these advantages must 
he balanced the slightly higher cost of 
outdoor boilers and turbines 

At least $5 per installed kw. is saved 

plant construction costs when using 
Structural 


$2 percent, 


outdoor equipment costs 
are reduced 25 to 
senting about a 
total power plant cost Outdoor boiler 
run 15 and 3 percent 
greater than conventional units. Auxil 
equipment costs are approxi- 
the same for indoor and out 
door Some refiners have 
found that reduction of operating per- 
boiler effi- 


percent or more 


repre- 
2 percent saving in 


costs between 
iary 
mately 
installations 
where 


sonnel to a point 


ciency is reduced 
makes 
able on a long term basis 
care for 


outdoor installations question- 
Increase of 
operating personnel to out- 
door installations is seldom econom- 
ical because increased payrolls rapidly 
offset construction savings. Plant paint- 
ing costs are usually slightly higher 
for outdoor installations. When tur- 
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bines are installed outdoors in light, 


low cost metal housings, savings in 


total cost amount to about 3 percent 


Important Factors 
Some of the factors which outdoor 
plant design and operating experience 
have shown to be important are: 1) 


fuel 


value of 


climatic conditions, 2) type of 


and firing arrangement, 3) 


reliability, 4) mainte 
nance costs fuel 
}) required safety standards, 9) 


and 


land costs, 5) 
6) initial savings, 7) 
costs 
steam 


relative importance of 


power in production 10) type of im 


stallations——new or extension, I1) 
conditions permissable in 


cost of 


working 


ylant region, and 12) extra 
I 


weather resistant equipment 
Designers must provide temporary 


structures for maintenance work on 


outdoor equipment, enclose firing 


aisle, control room, and offices; pro 


Figure 4. Typical outdoor installation of medium 


tect exposed piping, pumps and other 
equipment subject to freezing, even in 


localities with mild winters; ade- 


quately house gage glasses, boiler 
and avoid 


dr um access openings, 


flanged horizontal joints in fan and 


boiler casings; study night lightix.,z re- 


quirements thoroughly, and specify 
safety valve settings for a greater dif 
ferential between opening and closing 
pressures to prevent leakage after sud- 
den temperature changes. By eliminat 
structures 


turbine room 


the traveling 


ing heavy 


which carry crane, de- 


signers can reduce total costs without 
affecting turbine operation, In place 
of the conventional structure, design- 
ers can 1) specify turbines designed 
for outdoor service, 2) use individual 


metal turbine enclosures, removable 


for major overhaul work, or 3) use a 


light-weight structure with access 


hatches in combination with an out- 


door gantry crane. 


Outdoor Preference 

Operating men prefer outdoor 
plants in mild climates because work- 
ing conditions are more pleasant. In 
colder climates some operators com- 
plain about leaving a warm turbine or 
control room to go outdoor in winter. 
In the summer, however, they prefer 
the outdoor type plant. The general 
opinion of operating men seems to be 
that outdoor plants are cooler, room- 
ier, cleaner and maintain. 

Besides these developments, refiners 
advancements in 


easier to 


have made many 
waste heat boilers and generation of 
steam from process operations. These 
activities will be discussed in a fr -ur 
article. 

End of Part Il. Part 111 will appear 
early 


im ar issue. 


capacity boilers in a refinery. Elimination of the usual boilerhouse reduces structural costs. Housings 


of induced draft fans in foreground ore reinforced to support stacks. Photo courtesy of Green Fuel Economizer Company 
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HE liquefied petroleum gas industry 


ontinued growth of increased 


1949. It is 


mated that during 1949 the 


ts steady 


sales during the year esti 


total volume 
f liquefied petroleum gas marketed in 
the United States was 2725 million gal- 
This 


lons percent in 
1948 
the increase in 


1949 
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represents an & 5 
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percent wher 
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Liquefied Petroleum Gas 


Sales Continue to Gain 


MATTOCKS 


Bartlesville, Oklahoma 
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hillips Petroleum Company 


able to many industrial plants, some manufacturing industry uses LPG in the 


LPG 


stallations to as the 


these plants installed standby in smaller communities to make the com 


fuel supply plete sendout of gas and in the larger 


during emergencies when the natural gas communities to augment manufactured 


supply is interrupted juring winter r natural gas supplies during peak load 


months when household and industrial conditions or to entirely replace manu 


plant space heating requirements cause factured or natural gas during emer 


gency periods. There are approximately 


manufacturing pur 400 was manufacturing plants in the 
for LPG 


ise or standby use 


available tor 
The « 


country using liquefied petroleum gas as 


In the 


demand 


their sole source of supply larger 
liquefied gas is used 


pe ak 
standby, the 


expanded market mmunities where 


ants augment supplies during loac 


purpo } 1O r aS emergency 


vanies have installed large stor 


r LPG 


1949 
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sume used 1948 winter the demand on the 


1948 The ‘ part { these utilities for LPG was 
ther 
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j 
€ again connecting to gas appi 


t mparable wit! years of 


winter weather that these 
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Photo above shows liquefied petroleum 
gos tank car being gouged at refinery 
loading rack 
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A 35-cubic-yard bottom dump earth houler in action fueled by liquefied petroleum gos 


but als vy the development of a 1 
cost method whereby LPG could equi 
utilized in the conventional 
hangeable wi I gas plants 
' 


ysten inter 


! Nationa 


fuel fe w! 
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s being sl 


vel tru 


e storage and handling if liquefied 


petroleum gases. This was issued by the 


used t n s ‘ t at ; National Board iT 1 t 
1949 higt i g tl | ts NBFI 
March, 1949 
The quantits 1 | petr 
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fuel suy 
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but unrecovered 
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Marketed Production of Liquefied Petroleum Gas 
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Volume Distilled - ee. 


Figure | 


BATCH DISTILLATION— 
Characteristics and Limitations 


Of a Batch Still 


L. E. LLOYD 


tures into their several components 


Such distillations are carried out either 


to get pure cuts of the components of 


Bar H distillation is used both in 


the laboratory and on a commercial 


scale to separate multicomponent mix 


1" x 5* Column “Heli-Grid" Packing 
Refluz Ratio 200:3 


Temperature - °C 


ee es H ‘ 
} 
rit 
$4 + $i 4 
H i H 
bE Ee | 


6K OK 100 


Volume Distilled - ee. 
Figure 2 


Publishing ( 


a Se Oe eee oes 


LABORATORY m 

vith petroe hemicals frequent! 
unter problems of 

| product separatior 


st decide ee! 


| contun 


woceius. The cam 
nust be mad 
al operations involving 
vantilies wei fluen 
siderations that 
his article co 
erating fa and re sults 
th the two methods 
provide assistance for 


difficult 


e im mar 


suaaqest 
7 


tillats 


tors 


A ie alt 


mixture 
is the ob 


to make an analysis of the 
where analysis 
jective. a batch distillation 
does a pretty good job, at least in cases 
where the boiling points of the liquids 
are not too close together. By standard 
izing the procedure on a known sample, 
fairly good analyses can be made even 
in cases where the still does not give a 


sharp, clean-cut separation 


In cases 
usually 


For the separation of pure samples 
from a liquid mixture by batch distilla 
tion. the results are not always so satis 
factory, When the separation is a diffi- 
cult one, product of high purity is 
seldom obtained, and if good product 
is obtained, the vield is usually very 
low 

In many hatch still gives 
less complete separation than a con 
tinuous still. For the sa\e of compari 
son, let us assume a stindard column 
which is fitted with a small reboiles 
feed connection at the 


cases a 


ind a proper 


point for continuous operation ; and an 


MATION oF LETHYL BENZENK [SOMERS 


6 umn “Heli-Grid" Packing 


-o1 
Reflux Ratio 2001) 


Dietilled - ce, 
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Betling Point 


Figure 4. Paraffin Hydrocarbons, Relation be 
tween Difference in Boiling Point, ST and 
Separation Factor Pressure 760 mm. Hg 


identical column attached to a large 


kettle for batch operation, Qualitatively 
one may summarize the usual char 
the two still as follows 
Sall 


separation (alter allowance for plate 


icteristics of 


Continuous Gives theoretical 


efficiency) at near minimum reflux 
ratios with intermediate cut equal to 
hold-up per plate times the number of 
pl ates 

Batch Suall the 


oretical separation at reflux ratios well 


less than 


Gives 


ibove minimum, large intermediate 


cut, and a poor yield of good material 


The examples shown below will sul 
hee to 
of the 


indicate the extent and nature 
difficulties in preparing 
samples by batch distillation. It is 
that the same or equivalent 
columns give better 
used in a continuous still and that even 
in batch stills the results frequently 
fall short of what simplified calcula 


pure 


evident 


separation when 


tions would pre dict 


A laboratory sample of a silicone 


mixture needed purification to remove 


A batch dis 


results; a 


low boiling omponents 
insatistactory 


better 


tillation gave 


continuous still gave results 


Sall 


Batch 


x6 


another case purihication of some 


tween 
Separation Factor 


crude acetophenone was attempted in 
the laboratory using distillation, 


Batch Still 


Podbielniak “Heli- 


l 

retical as 18.5° ¢ 
product but 
19.0° C 


pomt 
5% yield of 
point product 
ntinuous Still 

x15° (44" Berl Saddles) 

24 to 
1): 1 
theoretical as 19.5° ¢ 


, 


Similar advantages have also been 
served in some plant distillations 

me case a batch still had been used 
both a 


and 


move small percent of 
from a by- 


| reduct ( onsiderably ine reased capac- 


ends heavies 
ity and equally good or better product 
was obtained by operating the column 
as a continuous stripping still to take 
the light ends overhead until the batch 
kettle was full, and then shutting off 
the feed and continuing the separation 
by conventional batch distillation, 
Some additional examples will show 
between some actual and 
calculated batch stills. 
Figure | shows the separation obtained 
in a batch mixture 
consisting prine ipally of 1,3-butadiene 
and |-butene in approximately a 50/50 
This distillation was made 
using a 6-foot column of |-inch Sted- 
equivalent to about 100 
and a reflux ratio 
In this distillation 
first cut on the butylene 
had than 10 percent 
butadiene as by . maleic 
anhydride analysis, and only near the 
the end of the butadiene fraction did 


comparison 
results on 


distillation of a 


mixture 


man packing 
plates 
100:] 


theoretical 
of at 


even 


least 
the 
plateau more 


determined 


1 
DIFFERENCE Is BOILING Porrr °c .at 


Figure 5. Paraffin Hydrocarbons, Relations be 
Difference in Boiling Point, ST and 
Pressure 100 mm. Hg 





















































at 
Figure 6. Paraffin Hydrocarbons, Relation be 


tween Difference in Boiling Point, AT and 
Separation Factor, «. Pressure — 10 mm. Hg 


the product approach 99 percent 
purity. 

Plotted along with the experimental 
curve is the curve calculated on the 
basis of the Rose equation,” assuming 
negligible hold-up in the column, In 
actual practice, continuous commercial 
columns, operating on about the same 
sort of feed material and using a re- 
flux ratio less than 50:1, yield buta- 
diene with an overhead purity of more 
than 99 percent and relatively small 
loss of butadiene out of the bottoms 

Another example, which indicates 
that the separation of two or more 
components by batch distillation may 
be far from complete or sharp, in- 
volves distillations of diethy| benzene 
isomers. M-diethy! benzene boils about 
2.6 
isomers 
a-value of at least 1.06 


lower than either of the other two 
should show an 
Figures 2 and 


$ show typical distillation curves on 


and henc e 


two different mixtures, the chief com- 
ponent of which is m-diethyl benzene, 
the other materials 
cent of butyl 
larger quantities of the o- and p-diethyl 
The distillation shown 
in Figure 2 was made on a 3-foot x 
l-inch Heli-Grid column equivalent to 
about 75 theoretical plates at a reflux 
200:1. That shown in Figure 
l-inch Heli 
equivalent to about 150 
a reflux ratio 


being a few per- 


benzene and somewhat 


benzene isomers 


ratio of 
} was made on a 6-foot x 
Grid column 
theoretical plates 
of 200:1 


using 


It is evident from these curves that 
even the separation of butyl benzene 
difference in 
12+) 


from m-diethyl benzene 
boiling point 7.0° C. la 


does not give a sharp separation. 





Boiling Point of Lew Boiling Component - °C 


Figure 7. Poratfin Hydrocarbons, Relation between Temperature and « 
760 mm Hg. 


at Different AT’s. Pressure 


As can be seen from Figure 3, the 
amount of butyl benzene impurity in 
the overhead product was sufficient to 
lower the boiling point of the mixture 
when 200 ce. of the 1200 cc. charge 
had been distilled over. Although there 
were only 2 percent of the butyl ben- 
zene in the original mixture, at least 
20 percent of the mixture had to be 
distilled away before substantially 
butyl-benzene-free product was pro- 
duced. 

Study of the curves in Figures 2 and 
$ also indicates that the curves for the 
diethyl! 
the plateau for considerable distance 
both after the inflection 
point 


benzene isomers deviate from 


before and 

These examples are characteristic of 
the general experience in batch distil- 
lations particularly where the a-value 
is, Say, l 25 or less 

In order to judge what one may 
legitimately expect from a given batch 
still, and in 
obtain optimum results, it will be de- 
sirable to consider the factors which 


order to decide how to 


influence e the results obtained 


Factors Affecting the Degree of 
Separation in a Batch Distillation 

If uniform operating conditions are 
maintained, the following are the basi 
factors which determine the results to 
be obtained in any given distillation on 
a batch still: 


' 
AC 


n | 
‘Pl 


ates 
Keflux Rat 
late Efficiency 


ul 
1) Separation Factor 


It is obvious, first of all, that the 
sharpness with which any two com- 
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ponents can be separated in a batch 
still is dependent upon the ease with 
which they can be separated, i.e., on 
the difference in their boiling points, 
or more exactly on the value of separa- 
tion factor, a. If @ is large, the separa- 
tion is easy and a sharp break may be 
expected in the batch distillation curve. 
For smaller a’s, approaching | as a 
limit, the separation becomes progres- 
sively more difficult, For ideal mix- 
tures of two components, a is given by 
equation (1). 


we 
Figure 9. Paraffin 
Hydrocarbons, Rela 
fion between Tem 
perature and « at 
Different AT’s. Pres 
sure 0 mm Hg 
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Bofling Point of Lew Boiling Component - °C 


Figure 8. Paraffin Hydrocarbons, Relation between Temperature and « 
at Different ST's. Pressure 


0 


100 mm Hg 


Where, ps and p:= vapor pressures of 
the low boiling and high boiling com- 
ponents respectively. For a complex or 
non-ideal system, @ is given by equation 
(2) 


(2) 


where 


Where, 
x molar 
boiling component in the 


high 
liquid 


concentration of the 


phase 
molar concentration of high boil 
im component im the vapor 


phase 
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Figure 10. Benzene-Alky! Benzenes, Relation 
between Difference in Boiling Point, 4T and 


Seperation Factor Pressure 760 mm. Hg 
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different 
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Figure | Benzene-Alky! Benzenes, Relation 
between Difference in Boiling Point, ST and 
Separation Factor Pressure 100 mm. Hg 


% 
at 


Figure 12. Benzene-Alkyl Benzenes, Relation 
between Difference in Boiling Point, ST and 
Separation Factor, Pressure 10 mm. Hg 


proves disappointing, it may be due to 
deviation from ideality 
2. Number of 
Required 
The number of plates in the column 
of a batch still is 
factor in the sharpness of separation 


Theoretical Plates 


another important 
For any pair of liquids with a given 


a-factor minimum number of the 


oretical plates are required for any 
riven degree ot 
(4) shows the 


separation I 


Equation 
between total 
and the 


separation 
relation 
de uret ot 


number plates, ““n 


I mav be defined more specifically 


is in equator ) 


By combining equation (4) and (5) 


and eliminating “ft one obtains the 


I er ske 


equatior 


17 ind | show the 


relationship between the number of 
plates 


OY 5 


required to give a purity of 


percent overhead and 99.5 per 


cent bottoms at total reflux for the 
paraffin hydrocarbons, Figures 19, 20 
curves for the 


These 


and 21 give similar 


benzene-alkv| benzene family 





Boiling Point of Low Boiling 


Figure 13. Benzene-Alky! Benzenes, Relation between Temeprature ond 
760 mm Hg 


@ at Different IT's. Pressure 


curves have been calculated from the 
a-values used for Figures 4 to 15, for 
the case of total reflux. In these figures 
the families of curves are for T,’s, i.e.. 
the boiling point of the low boiling 
component of the given pair of liquids 
at the the system under 
consideration. 


pressure of 


From these curves. one may obtain 
a rough idea of the minimum number 
of plates to give a specifiied separa- 


For the case where the reflux 
ratio is finite and approximately 
equal to the number of plates in 
the column, one might expect 
the given separation to require 
about 50 percent more plates 
than the minimum number in- 
dicated. 


3. Reflux Ratio 

The degree of 
pair of liquids by a still is also a func 
“R”. Even with 


an infinite number of plates, there is a 


separation for any 


tion of the reflux ratio, 


minimum reflux ratio below which a 
given separation is impossible. The 
effect of a reflux ratio on a batch still 
can best be visualized from a McCabe- 
Thiele diagram. A study of Figure 23 
reveals that the operating line (reflux 
line) crosses the vapor-liquid equi- 
librium line at some finite value for 
fraction of the low boiling 
the kettle. The 
ratio, the larger is 
value of x, It is also 
this diagram that the 
of the low boiling component in the 
kettle 
this 


x mole 
larger 
this 
from 


component in 
the reflux 
evident 
concentration 
can never he reduced below 
the over 
head purity is maintained. In other 
words, the reflux ratio fixes the kettle 


composition with respect to low boiler 


value of x as long as 


when the overhead product begins to 
enter the Figure 
22 shows the reflux required to main 


intermediate traction 


1O4s0) 





Boiling Point of Low Boiling Component - *C 


tain an overhead purity of 99.5 mol 
percent at different kettle compositions 

The above considerations apply to 
the limiting case of minimum reflux, 
i.e., infinite plates. In any actual still 
with a finite number of plates, more 
reflux will be required to get a given 
separation. Rose* has pointed out that 
in general, for a batch still, the re- 
flux ratio may well be chosen about 
equal to the number of plates, R n, 
and that the practical limits are given 
by 


k 2/3n t k i/2 


Figure 24 gives a plot of the relation 


! 


ship given by Rose 

It is interesting to trace on a Me 
Cabe-Thiele diagram the progress of 
a distillation from one component 
through the fraction to 
the next higher boiling component, Let 
batch distillation of a 
mixture of ethyl 


intermediate 


us assume a 


50 /50 toluene and 


ae 
Figure 15. Benzene 
Alkyl Benzenes Rela 
tion between Tem 
peroture and « at 
Different AT’s. Pres 
sure 10 mm. Hg 


Figure 14. Benzene-Alky! Benzenes Relation between Temperature and 
« at Different ST's. Pressure 


100 mm Hg 


henzene, using a column with 10 the- 
oretical plates and a 10:1 reflux ratio. 
Figure 25 shows an idealized distilla- 
tion curve for such a mixture. Figures 
26, 27, 28, 29 and 30 illustrate the re- 
lation of reflux ratio, plates and com- 
position at different stages of distilla- 
tion. The numbers in the circles in 
Figure 25 refer to the McCabe-Thiele 
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distillation. 
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Figure 16. Theoretical Plates Required to Separate Poraffins at 760 


mm Hg. and Total Reflux to 99.5 Mol Percent Purity 


when the kettle 
the ten plates 


ning of the separation 
composition ie 50/50 
ire enough to vield an overhead purity 
of about 99.8 


shows the construction when 


mol percent benzene 
Figure 27 
14 of the charge has been distilled. The 
product purity has dropped to about 
WY percent ind the kettle 


about 25 mol percent Xp Figure 28 


( omposition 


shows the compositions when the dis 


tillation begins to enter the interme 
diate fraction. The 
tion has dropped to about 95 percent 


kettle 


over 10 


produc t « ompost 


and Xp, the 
little 
Figure 29 


way in the 


composition to a 
percent low hoiler 
onstruction mid 
intermediate cut At this 
point X» has been reduced to about 5 
Figure 30 that 


intermediate fraction has dis 


hows the 


percent shows even 
after the 
tilled off and the 
low-boiler 


> percent low-boiler in the 


per “duct has only 5 
is still 
kettle 

that it a 


percent there about 


It is obvious from thi 


eet reflux ratio. the overhead purity 


will decrease slowly at first and then 


= One ipproaches the 


more rapidly 
break and that as the distillation passe 
through the intermediate fraction the 


composition mnily 
| 


overhead product 


ipproaches that of the pure high bor 


ing component asymptotically 


As a correlary, one may note 


Number of Plates ~- n 


Difference 


Figure 17. Theoretical Plates Required to Separate Paraffins at 100 
mm Hg. and Total Reflux to 99.5 Mol Percent Purity 


for a given overhead purity, the re- 
flux ratio may be small at the start of 
1 distillation and progressively in- 
creased as one approaches the break. 
This method of operation reduces over 
all distillation time and the 
of heat required for a given distilla 
tion but does not give as high average 
higher 


amount 


product purity as using the 
reflux ratio throughout 
1. Plate Efficiency 

The matter of plate efficiency is fre 
quently neglec ted by the laboratory 
man in considering what he should ex 
pect from a given column. Actual data 
show that plate efficiency may be ex 
pected to be nearer 50 percent than 
100) percent. One good generalization 
on plate efficiency is that of Drickamet 
ind Bradford.? Figure 


empirical curve relating molal aver 


32 shows their 


re Viscosity and plate efficiency which 
they obtained using such data as they 
could find in the literature in addition 
to data on about 100 columns operated 
by several refineries. The authors point 
vut that their data include only hydro 
irben liquids. Dow data on columns 
operating on alkyl-benzene and chlo 
rinated 
that this 


derivatives show indications 


curve also fits for these 


liquids 


The suthors note that this curve 


ar) 0 98 
in Boiling Point “( AT 


appears to hold only for columns up 
to 5 or 6 feet in diameter 


that point allowance must be made for 


Beyond 
ime reased effic iene V due to cross-flow 
on the plates 

The fact that 
with decrease in temperature and that 
with in- 
creased that the 
plate efficiency should be lower for a 


viscosity increases 


plate efficiency decreases 
viscosity indicates 
given pair of liquids when distilled 
when distilled at 
Thus. 


an ine reased a 


under vacuum than 


atmospheric pressure some of 


the gains from at low 
pressures may be off-set by a decreased 
plate efficiency 

This data on plate efficiency is of 
particular importance when consider- 
ing bubble-cap plant columns and 
Brunn bubble-cap or Oldershaw sieve 
As a rough 
assume for 


plate laboratory columns 
approximation, one may 
these columns, say, 50 percent plate 


columr 


efficiency 10-plate Brunn 


bubble-cap represents more 
nearly five theoretical plates 
On packed columns. the matter of 


taken 
h e.t.p 


plate efficiency is partly care 


of in the measurement of 
(heighth equivalent theoretical plate) 
It is customary to determine the num- 


her of plates in a given packed column 





by an actual run on some standard pair 
of liquids. Thus, the plate efficiency 
is already taken into account. Some 
other pair of liquids, may, however, 
have a different average viscosity and 
thereby give a different plate effi- 
ciency; hence, a different h.e.t.p. For 
example, compare n-heptane-methyl 
cyclohexane benzene-thylene di- 
chloride test mixtures: 


and 


Plate E fficrency 


MATERIAL 


a) n-heptane 
Me -cyclohe vane 


50 50 mixture 
Benzene 


Ethylene dietioride 
50 50 muxture 


* These viscosities are those for the boiling point tempera 
ture of the 50 50 mixture 

Similarly determine the 
approximate effect of temperature on 
viscosity and plate efficiency. 


one can 
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Pressure Boiling Point Plate Efficiency 
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10 mm ao 


- 


Number of Plates - n 


soiling Point 


Figure 18. Theoretical Plates Required to Separate Paraffins ot 10 
mm Hg. and Total Reflux to 99.5 Mol Percent Purity. 
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Thus, a change from atmospheric 
pressure to 58 mm. pressure represents 
a 25 percent reduction in plate effi- 
ciency and to 10 mm., a 45 percent de- 
crease; and requires increases of 25 
percent and 45 percent respectively in 
column height to give the same degree 
of separation—less, of course, some 
gain due to increase in a. 


5. Effect of Hold-up 

The factors which have been dis- 
cussed up to this point deal with the 
nature of the liquids to be separated 
and the characteristics of the column 
itself, and shed no light on the differ- 
ence between a batch still and a con- 
still. The important factor 
which has not yet been discussed is 
hold-up; herein must lie the main dif- 
ference between batch and continuous 


tinuous 


distillation. 

In the case of a continuous still, a 
steady state is reached and hold-up 
cancels out. If a given size batch of 
a two-component mixture is to he sep- 
arated by a continuous still, the quan- 
tity of at the end of 
the run will be only the hold-up per 


mixed fraction 


plate times the number of plates pro- 


Number of Plates - 


A Gulf Publishing Company Publicatio 


Difference 


vided, of course, the products are re- 
cycled at the beginning of the run 
until the still has reached equilibrium. 

In the case of a batch distillation, 
however, the concentration at any point 
in the system is constantly changing 
with time and hold-up does not cancel 
out. The intermediate fraction bears 
no simple relationship to the hold-up 
per plate times the number of plates. 
It is more directly related to the ratio 
between the total charge and the hold- 
up in the column. 

Just what is there about the arrange- 
ment of having the total charge con- 
tained in the kettle at the boitom of 
the column, which handicaps the 
column and prevents it from giving 
the separation which might be ex- 
pected by continuous operation? Is it 
the fact that 
steady 


the lack of equilibrium 


the column does not reach a 
state? This apparently is not the trou 
ble. will be 


below, when a column is operated in 
small 


because as pointed cut 


batchwise fashion with a very 


charge, quite sharp breaks are ob- 


ete 


tained even with liquids which are 


difficult to separate. 


There are a number of evidences 


in Boiling Point °¢ AT 


Figure 19. Theoretical Plates Required to Separate Alky! Benzenes at 760 
mm Hg. and Total Reflux to 99.5 Mol Percent Purity 
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Figure 20. Theoretical Plotes Required to Separate Alky! Benzenes at 100 Figure 21. Theoretical Plates Required to Separate Alkyl Benzenes at 10 
mm Hg. and Total Reflux to 99.5 Mol Percent Purity mm Hg. and Total Reflux to 99.5 Mol Percent Purity 


that the size of the charge in the ket- 
tle is of major importance in determin 
ing the sharpness of the separation. 
For example, repeated observations on 
laboratory distillations indicate that 
the separation will be sharper when 
the break comes near the end, rather 
than when it comes near the begin 
ning of the distillation. In other words 
the separation is sharper if the amount 
of material in the kettle is small at 
the time of the transition from one 
fraction to another. The limiting case 


Infinite Plates) 


in reducing the size of the still charge 
consists of operating a column batch 
wise without any kettle. Such experi 
ments have been performed and show 
a much sha per break in the distilla- 
thon curve 

T he Podbielniak ( ompany developed 
a technique for analyzing C,’s by dis- 


Minimum Reflux Retic, R, 


tillation using this principle. The con 
ventional analytical distillation did 
not give a noticeable break between 
l-butene and 1.3-butadiene and could 




















or eB” sases Hae bs NOs atts — aot, Figure 22. Relation between Reflux, Alpha and 
Composition of Kettle for Binary Mixtures with 
(Ada 1 to thie Value to Obtein a) Constant Overhead Purity of 99.5 Mol. Percent 





Figure 23. Toluene-Ethy! Benzene System 
McCabe-Thiele Diagram 


not be used to analyze for the ¢ , com- 
ponents. In The Podbielniak 
pany’s laboratory, a gas sample so 
smal] that it would all be contained 
in the column under distillation con 
ditions was distilled on a high effi 
ciency Heli-Grid packing. A high boil- 
ing chaser was used to conduct heat. 
By this method, a sufficiently sharp 
break l-butene and 1,3-buta- 
diene was obtained to permit analysis 
accuracy on a 


Com 


between 


to within | 
50/50 mixture 

At The Dow Chemical 
small samples of liquid mixtures have 
been distilled over a 6-foot Heli-Grid 
packed column. The intermediate frac- 
tion was only | /Oth as much when a 
sample was used as when 1000 


percent 


Company 


7) cc. 
ec. of the same material was distilled 
under the same conditions 

In the fundamental batch distilla- 
tion equation, there are no terms W hich 
indicate a relation between the size of 
the intermediate fraction and the hold- 
up per plate in the column, Hold-up 
comes into the equation as a ratio 
between the size of the still charge and 
the total column hold-up. The equa- 
indicates that sharper breaks 
obtained when the total 
small, In general, this is 
experience. Tests re- 


tion 
should be 
charge is 
borne out by 


P. ATES in) 


~ 


~ 
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Temperature °C 


Amount Distilled 


Figure 25. An Ideolized Batch Distillation 

Curve for a 50/50 Mixture of Toluene and 

Ethy!-Benzene. The circled numbers indicate 

the stages illustrated by the next five figures 

The McCabe-Thiele diograms are based on 
Assume Rooults Law 
Et. Benzene 
Toluene 


8.P 136.16° C 
8.P 110.6 


At 25.56 


ported by Colburn and Stearns’ show 
that for certain conditions the break 
was sharper for the experimental curve 
than for one calculated for no column 
hold-up. They also noted that when 
the column hold-up was large com 
pared to the total charge the sharpness 
of the separation was less affected by 
low reflux ratios, Their data indicated 
that under some conditions of column 
hold-up, size of charge, reflux ratio, 
number of plates, ease of separation, 
etc., the operating line for a batch 
still, as plotted on a McCabe-Thiele 
diagram, may not be a straight line 
and that a given separation may be 
obtained with less plates or less re 
flux than is predicted by theory 

In normal batch distillation the 
shape of the “break” in the distilla 
tion curve is not symmetrical. A more 
abrupt transition from good overhead 
product to intermediate fraction is ob- 
tained on the lower half of the “break.” 
As the distillation passes through the 
“break” the product approaches pure 
high-boiler asymptotically and for dif- 


ficult separations, considerable high- 
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Figure 24. Repro 
duced by permission 
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must be distilled before 
product, substantially free from low- 
boiler, is obtained. If, as is usually 
the case, a high-boiling impurity is 
also present, only a low yield of good 
product may be obtained before some 
of the high-boiling impurity begins to 
come over in the product. This is a 


boiler over 


more serious problem than is gener- J 


; 


- 


ally supposed for most chemical re- 


actions are apt to produce a few per 
cent of some low-boiling impurity, and 
even a good batch distillation may not 
femove all of it. 

A common error regarding batch 
distillation is the supposition that if a 
1000-cce. sample containing 800 ce. of 
a desired component yields only 100 
ec, of this component of the desired 
purity, a 2000-ce. sample when dis- 
tilled under the same conditions will 
yield 900 ec, of good product. Such 
is not the case. The larger sample will 
give about the same percentage of 
good product, namely about 200 ce 
of good product. 

Experimental data and theory indi- 


cate that the larger the batch still 
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Figure 26. Toluene-Ethy!l Benzene System. First 
Stage—50 50 Mixture 
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Figure 27. Toluene-Ethy! Benzene System. Sec 
ond Stage—25 Percent Distilled 


Toluene -Ethy! Benzene System 
40 Percent Distilled 


Figure 28 
Third Stage 


Toluene Ethyl! Benzene System 
25 Percent D stilled 


Figure 29 
Fourth Stage 


It may simplify the | 


mind ourselves that the 
first plate in the stall 


very large hold-up in the case 


batch still. When the portion remain- 
ing in the kettle is large, even a small 
fraction of a percent of low boiling 
impurity in the kettle represents a 
sizeable quantity of material. For ex- 
ample, if one liter of materials re- 
mains in the kettle when the composi- 
tion has been reduced to 0.5 percent 
low-boiler, there still remains 5 cc. of 
low-boiler to be removed from 995 cc 
If the hold-up in the 
per equivalent plate, 
then a thousand much ma 
terial must interchange to remove the 
kettle 
low-boiler of 
the same from 
the plates in the column, Perhaps this 
volume in the kettle is the chief handi 
cap which prevents the column in a 
batch distillation from making as 


sharp a 


of high-boiler 

column is | ce. 
times as 
low-boiler from the as would 
be required 
concentration 


to remove 
one of 


separation as it 


would 


Type of Still vs. Separation 
Required 
Since the large quantity of material 
in the kettle of a batch still places a 
certain handicap on the column, and 
conventional batch still is 
different ways in 


since the 
only one of five 
which a column may be used for dis 
tillation, the operator needs to be sure 
that he is using the right type of still 
to do the job which he requires To 
select the right type of still he must 
limita- 


consider the advantages and 


tions of each of the following: 
1 Batch rectifying still 

2 Batch stripping still 
Continuous rectifying still 

} Cofttinuous stripping still 

still both 


fying and stripping sections 


5 Continuous with recti 
Each of these stills shows advantages 
in certain cases; the problem is to fit 
the still to the job. All too frequently 
the batch still has been used for 
jobs for which it is not suited. 


fifving Sall 
batch still 
rectifying section, It 


| Batch Re 

The conventional uses 
the column as a 
does a iob of 


good rectifying but a 


job of stripping 
The bhateh still ill usually 


give 


satisfactory analysis of a mult 


mponent muixture ol liquids espe 
ally if the 


inst a known mixture 


apparatus is calibrated 


The batch still is a good tool for 
a multicomponent mixture 
t fractions each of the 
veral components provided a high 
degree of purity is not required. 
The batch still is not a tool to 
et product of high purity with good 


paratir 


containing 
good 
vield from a multicomponent mixture 


hoent wav to 


rectifying still is an ef 


remove traces of high 


otherwise 
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Figure 30. Toluene-Ethy! Benzene System. Fifth 
Stage—60 Percent Distilled 


single lower boiling 
this it 


sharp, cleancut separation 


boiler from a 
component, For will give a 

If only a few percent of low-boiler 
is to be removed and a high purity 
product is not required, the conven- 
tional batch still can be used to take 
the light ends overhead, and when this 
is done, the rest of the charge can be 
recovered directly from the kettle in 
moderate purity. This will save con- 
siderable time completing the 
distillation batchwise or 
same quantity of material through a 
comparable continuous still. Such a 
distillation should not be expected to 
give a product of high purity 

If, however, a high degree of 
purity is required, a batch rectify- 
ing still is a very poor tool for the 
job since only a poor vield of good 
product will be obtained per batch if 
the separation is at all difficult and if 
fraction has to 


over 
running the 


a large intermediate 


be reevcled the cost advances 

4 batch still is a 
distillation 
at the temperatures in 


poor tool to use 


for any involving a com 
ponent which 
the still, has tendencies to decompose 
or to polymerize. In a batch still the 
whole charge is subjected to high tem 
peratures for long periods of time, 


whereas a continuous still with a low 


reboiler ot design 
permits the distillation at 
temperature and at minimum time of 


exposure to the still temperatures Be 


inventory proper 


minimum 


cause the inventory time in a continu 


ous still is so much less than for a 


batch still, the maximum still temper- 
when distilling heat 


ature allowable 


sensitive materials may be as much as 
20 to 30 { higher for the 


stull 


continuous 


2 Batch 
If a laree 


low the condenser 


Stripping Still 

accumulator is placed be 
and the total still 
charge is placed therein, and this ma 
terial is slowly fed to the top of the 
column while product is taken off from 
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Figure 31 


the reboiler, one has a batch stripping 
still sometimes called a “backward” 
still. This type of still has the same 
characteristics as a batch rectifying 
still except in reverse, 
This still will do a good job of re- 
low-boiler from a 
the distillation 
must be run to completion to accom- 
plish this 

If only a few percent of high-boiler 
high purity 
product is not required, this type of 
stil] used to 
the high-boiler by running only part 
of the through the still, thus 
saving considerable time 

The batch stripping still 
tool for trying to get a 
product by 
impurity. 


moving traces of 


given component but 


is to be removed and a 


can be remove most of 


charge 
is a very 
unsatistactory 


high purity 


high-boilin 


removing a 


Continuous Rectifying Still 

A continuous rectifying still would 
be a good tool for removing a small 
amount of high-boiler from an other- 
It has the disad- 


pure mate rial, 
low-boiler 


vantage that 
would be carried out with the bottoms 
The usual application of this type of 
yas ibsorption. 


wise 


appreciable 


still is 


} hruar 1950 ! Gulf 
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lees, olefine 


Viscosity- Temperature Relation Normal Paroffins 


4. Continuous Stripping Still 

A continuous stripping still would 
be a good tool for removing light ends 
from a given material, It has the dis 
advantage that appreciable high-boiler 
would be carried overhead along with 
the low-boiler. The most common ap 
plication of this type of still is its 
use to remove gas from an absorbent 


2. —E - = — 
a sees +H 
wt. ; es 


githiiit 


pas 25555-5322: 


entipolees) 


Temp.) 


‘ 


Viscosity (Cc 
at Av. 


Taker 


5. Continuous Stall 

A continuous still with both a 
stripping and a rectifying section 
(feed entered in or near the middle 
1/3 of the column) will in most cases 
give the most efficient use of a 
still column, In this case the purity 
of both overhead and bottoms is sub- 
ject to control. 


6. Stall Combinations 
For preparing research quantities 
of pure materials, it is a mistake to 
rely on batch distillation alone for 
usually there are at least traces of 
impurities which boil both above and 
below the desired component. For such 
cases a good procedure would be as 
follows: 
Suppose a given sample contains in 
addition to the desired component 
2.5 percent of low-boiler and 10 per 
cent of some higher boiling impur 
ity. The sample should first be con 
tinuously distilled, taking 5 percent 
or 10 percent overhead. The bottoms 
will have left in it only the barest 
traces of low-boiler. The 10 percent 
high-boilers may be removed from 
these bottoms by re-running them 
wer the continuous still or they 
may be effectively removed by a 
batch rectifying stil! 
This procedure will give a product of 
high purity with a good yield from the 
starting material. Of course the num- 
ber of plates in the column and the 
reflux ratio must be chosen for both 
steps such that the column can make 
the degree of separation required, 
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Hoisting o Fractionating Column in Position on Shell's New Refinery Site at Staniow, Englond 
More thon o month ahead of schedule, the first main plant was in operation by early December 


British Teamwork |), 
Gives Refinery 
An Early Start 


Near East crude is being used 





On the 250-mile journey trom G. A. Harvey 
& Company, Ltd. Shops ot Woolwich, this 
115-ton column is shown at Hyde Pork 
Corner in London heading for the Edgwore 
road. Stonlow is near Liverpool, while the 
fabricating plont is in East London 
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Pressure Vessel Considerations— 


Flanged and Dished Heads 











1 
| AL strength of a shell and a 
dished head is contained in the 
expression, 
1S} 
Do 
W herein, 


ats 


Ss Allowable stress of the ma 
terial 
Efficiency of welded seams 
Shell thickness 
Head thickness 
Mean crown radius 


\ factor pe chart m the 


i 
code 


Mean diameter of the drum 

When thére are no seams in the head 

I 1. The mean crown radius R, is 

commonly equal to the mean diameter 

of the drum — D, or somewhat 
smaller, approximately .9 D,. 

Thus, 

ty E.x WOR D..) 


t. Ee x W& OCR > De) 
The factor W again is a function of 
ratio 


See chart in the API-ASMI 
kK code.) 


In whic h 
1 mean knuckle radius 
The mean knuckle radius must be 
equal to or greater than .06 D,,, and 
in no case smaller than 3 


When using ' 
t »* D, 
and 


the ratio 


k 


This is the minimum value permis 
sible for new designs, The factor W 


1.78 for this case 


When 
and 


The ratio 








Similarly, 

W het s 

Wher e is / 
Wh ° ( R 
When E. = 95) 

066 


It will thus be readily seen that t, is 
a simple function of t,. The graphical 
representation is a straight line. 
From the general equation, 
ox EX W 
it will be noted that t, is still a function 
of W or of the mean head radius. 
4 designer may choose any ratio of 
4 to suit his conditions as long as 
he adheres to the stipulation that 


must be greater than .06. The maxi- 


mum limit is when 1 in which 


case W l, on 
tr te X Pe 
Flanged and 
conform to the 
API-ASME code 
ized in order to enable a fabricator to 
keep a stock of dies required in the 
forming process, For this reason a de 


i a seamless head) 
dished heads— which 
requirements of the 


have been standard 


signer should strive to use such stand 
ard heads as far Such 
heads thus come with predetermined 
knuckle measured 
along the inner contour of the head 
4 slight deviation from the strict 
of the code has been accepted 


as possible 


crown and radii. 


seri se 
because it 18 more practical to torm a 
dished head with a maximum crown 
radius which is equal to the outside 
of the drum (not equal to 
us the code stipu 


diameter 
the mean diameter 
lates) 


Whether a « 


lesigner actually chooses 


to use a ratio of to his own liking 


the ratios inherent in a “stand 


upplied by a fabricator, 


kind of 


or uses 
urd” head, as 
depends entirely upon the 
vessel before him 

For instance if the vessel is to he 


installed it 1 space where cramped 
conditions exist he 
cides to use shallow heads as pos 
sible If ho er 1 
results in too rick 


he ji 


1utomat ally de 


halanced design 
heads, which of 


course obliged to yee 
iltimately perhaps goin 


ether if ut 


deeper head 
to the elliptical type alto 
he the least costly way out 

The most held of 
tion for flanged and dished heads is 


represented hw vessele which take on a 


proves to 
applica 


comme 


" 
plus 


shell thickness « jual t 


up to ~ inch on eo 0 

bor vessels “0 

of diameter say up t feet 1 de 
ild most likely decide upon a 


corrosion 


signer wo 


ratio ranging from .06 to .1. In 


all probability he would make his 


FLANGED AND dished heads are commonly attached to a drum by 
means of butt-welding. Because of their shape such heads require a 
greater thickness than the thickness of the shell onto which they are 


attached. 


€ 
No doubt deigners have experienced difficulty in the use of the 
AP!-ASME code formula for dished heads because it is actually im- 
possible to determine the true value of the mean radii without know- 
ing the head thickness itself. The code formula for t (the thickness) 
contains the factors W and R. which in turn are functions of the 


sought for thickness. 


_ For a balanced design—shell and heods of equal strength—there 
is a definite relationship between the shell and head thicknesses. This 
is so because the mean head-radii can readily be expressed in terms of 


the mean diameter of the drum. 


The author has worked out a typical graph showing the relationship 
between the required head thickness and the readily established shell 


thickness. 


This graph, together with Mr. Lonngren’s underlying derivations and 
design considerations will, no doubt, prove to be a useful tool for 


designers of pressure vessel parts. 


choice within this range also when the 
ultimate shell thickness (t,) does not 
exceed approximately 34 inch — in 
which case, assuming an 8-foot drum 

the maximum allowable internal 
pressure is, 

on ae 190 ps 

thickness 
(t,) would then vary 1.069 
inches and .924 inch, the first thickness 
ratio of .06 
k 
and the latter to a ratio of .1. It is not 
a good practice to attach a dished head 


differential in 
good rule is to 


The corresponding head 


hetween 


corresponding to a 


to a drum when the 
thickness is great \ 
keep t L5 t 
The longitudinal shel] seams of ves 
radio- 
very 


sels referred to need not be 
graphed in their entirety, and 
seldom are, Thus, I 8 is a common 
case 

The plotted results apply to drums 
designer most fre 
quently encounters. Similar charts can 
readily be worked out for cases which 


or radiogaph 


of sizes which a 


require stress relieving 


ing or both 


How to Use the Chart 
Suppose a designer has reasoned for 


himself that a ratio of 06 is 


the most suitable for his particular 
ase at hand. Sav that his shell thick 


ness calculations gave him an over-all 
value of t ‘. inch 
He then reads off the value of t, at 


the intersecting point between the ord 


nate %. inch and the line 06 


He finds that t 934 inch or say 
17/32 inch 


The dish radii along the inner cor 


tour of the head are then, 


Dw 17/64-inch 


mm « D, 17/64-inch 

If, on the other hand, the designer 
chooses to use a head with “standard” 
say, in this case, a crown 


a knuckle 


21, inches, the given chart 


dish-radii 
radius R 
radius r 

should be used in the following man- 


46 inches and 


ner 

First, establish the ratio —. 
R 
In this case 


r 
} 6 


This value is not identical with the 


true value of It will be noted that 


Just how great the difference is de 
pends upor the sought for head thick 
thicker a head bee 
greater this difference is 

To illustrate this 


ness The omes the 


To simply use th value directly 





as such in establishing the head thick- 
ness will thus not result in a closely 
balanced design. The head will, as a 
result, be the stronger. 

With the aid of the chart, however, 
a designer will have a clear picture 
before him of how to arrive at a bal- 
anced design. 

An actual case would be the follow- 
ing. For instance, 


Using the value as a guide, it will 


R 
be found from the chart that the head 
thickness is very close to .515 inch. 


Thus, a fairly true value of . is 
‘ 


k 


Checking 
way we have 


this result the ordinary 


A NEW test for evaluating aircraft 


engine oils has been developed in the 
The 


four-cylinder air 


Beacon Laboratories of Texas 


Company Using a 


cooled Continental aircraft 
installed a 


unique temperature control system 


engine, 
Texaco engineers have 
which permits a simultaneous check of 
oil performance under different tem 
peratures Note picture at right 

Each cylinder is operated at a dif 
4 four 


and thermo 
couples are attached to each 


ferent temperature 
lemper- 
atures from the thermocouples are av- 
eraged and fed into an automatic in- 
unator Motor controlled dampers are 


used to maintain the cylinder at the 
desired temperature levels, 

ince engine cleanliness is closely 
tied up with temperature problems, 
this test permits the engineer to deter- 
mine oil performance under a wide 
on a single run. It 
per- 
The engine is attached to a 
the full-load 


would 
the 


temperature range 


also permits tests for bearing 
formance 
absorbing 
that 


transmitted to 


dynamometer 
horse power 

mally 
propellor 


output nor 


be aircraft 


1950 1 Publishing 


Cult 


Conclusions 


For most practical purposes the 
API-ASME formula as such gives an- 
swers which result in a fairly well 
balanced design. Plate thicknesses are 
usually rounded off to the nearest six- 
teenth of an inch. Thicker plates for 
larger vessels are specified in thirty- 
seconds of an inch, so as to effect a 
substantial saving. 

It will be seen from the given chart 
that the actual variation in the required 
head plate thickness, within the given 


range of the ratio, is rather smal! 


R 
For a %¢-inch thick shell plate for 
instance, 

— 44 
and tora™% 

RO 


When a realizes before 
hand that the head plate thickness will 


actually be thicker than the shell plate 
at hand, he may readily use this know! 


designer 


edge to advantage when “trying” to 


obtain a fair estimate of the ratio. 


Thus, in the aforementioned example 
( butt-welded head, E, 8) he knows 
that, 


Test Evaluates Aircraft Engine Oils 
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: 076 (practically) 
R. 
From the chart, he will then read off 
a head plate thickness of .5 inch which 
corresponds to a pressure of 
27500 X .5 


36.25 & rs 250 psi 


, 
Press 1 


He would thus specify a minimum 
head plate thickness of 42 inch at the 
knuckle which is close enough for 
practical work, 

The author knows of no previous 
disclosure of a graphical illustration 
of the type given herein, which shows 
plainly the true relationship between 
the shell thickness and the required 
head plate thickness for flanged and 
dished heads which are attached to a 
drum by means of butt-welding so as 
to obtain equal strength of the shell 
and the head. 

It is hoped that this work will prove 
to be useful in design and drafting 
rooms where pressure vessels are being 
born, aside from being a humble con- 
tribution to the engineering knowledge 


in general 





Pump Standards 
Hydra Institut 


standard 


BOOKS of Current Interest 


Refinery Safety Manual 


Report of Investigations 4566, Sulfur 
in Petroleum: III. Selected Physical 
Properties of Some Sulfur Compounds, 

" i Vi imin) } he<s ‘St et 


Rocky Mountain ‘Black Oils"’ 


i s ¢ as " 


Roch M 


Petroleum Testing Methods 


the tent t i Standard Methods 
es ‘ termined b rvice for Testing Petroleum and Its Products, 
f the | 


IM arn sts 1 O61)-pawe } ‘ st 

Technical Paper 717, Asvhalts from 

Rocky Mountain Crude Oils, Labora 

tory Preparation and Comparison, S 
te aoe of I ments. US 


Print ffice, Washing 


Lubricating Turbine Gears 
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Petroleum Compounds 


Lathe Operators’ Handbook 


“How to Run A Lathe”, a 
k S ithe W 
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LIQUID LEVEL GAGES 
Have All These Features 
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PROTECTED GLASS. Frame completely contains glass— 
no part exposed. Glass supports none of frame weight. 


UNIFORM GASKET PRESSURE assured by precision 
finishing of retaining surfaces. 


EQUAL RESILIENCE ON BOTH SIDES OF GLASS due 
to interchangeable gaskets which also prevent improper 
reassembly in the field. 


PERFECT GASKET JOINTS WITH MINIMUM BOLT 
TENSION because misalignment of parts is impossible. 
This also eliminates frequent cause of glass breakage. 


DISTORTION PREVENTED by reinforcing beam and 
scientific distribution of metal in frame. (Distortion is a 
serious cause of glass breakage.) 


GASKET BLOW-OUTS PREVENTED by full metal back- 
ing of surface and periphery of both gaskets. 


RIGIDITY AND PERFECT ALIGNMENT ossured because 
liquid chamber is machined from solid block of tempero- 
ture resistant steel heat treated to prevent warping. 


PYREX GLASS is used exclusively because it has proved 
far superior in resistance to thermal shock and erosion. 





Drop Forged Steel 
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REFINER AUTHORS 


and Other Personalities 


Vermonter on Pumps 
For Viscous Materials 


W 


W. E. WORCESTER 


Pacit 


Pure’s Chief Chemist 
ls a Big League Fan 


Information, formal and otherwise, about 

the men who write for PETROLEUM 

REFINER as well as others prominent in 
the industry. 


L. E. LLOYD H. N. (JACK) FROST 


Figure Skater Gives 
On Batch Distillation 





)1F YOU WANT TO et 
| ABOUT TUBE CLEANERS | 


lh at tls evil 


Why do the men on the firing line in a tough 
job of still tube cleaning, almost invariably 
demand Lagonda where they have any choice? 
It is because the Lagonda has the power and 
stamina to tear through the job quickly, to 
make a mean task easier, to complete its assign- 
ment without failure or undue trouble. 


According to one refinery engineer, the only 
thing his men worry about is that “the excep- 
tional power of the motor will tear up the 
cutter head.”” This has never happened. And 
it will not, either, if it’s a Lagonda cutter head 
— for while the 1100 series Lagonda cleaner, 
with its ball thrust bearings and full lubrica- 
tion system, transmits all the power of com- 
pressed air with practically no friction loss, 
the Lagonda cutter head of any type is built to 
take it, developed through long experience to 


balance the power of the motor behind it. 


If you want an authoritative opinion on 
tube cleaners, ask the men who do the work. 


They know. 


ELLIOTT COMPANY 
Lagonda Division, SPRINGFIELD, OHIO 


Plants at: JEANNETTE PA. * RIDGWAY, PA 
AMPERE, N. J. * SPRINGFIELD, O. * NEWARK, N. J 
DISTRICT OFFICES IN PRINCIPAL CITIES 
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Rugh, Mattocks Give 
Annual Data on LPG 


E. 0. MATTOCKS 
kk 


E. O. Mattocks 


Patent Author Writes 


Sugar Cane Feature Penn Grade Picks New 


H Hein , (PR's Man for Pacific Coast 
' , ( irles R. Wheel Glenda 


Pipe Bending Moments eee ae 
. -1' les ' Bill Boyd Day Honors 
Now Blick’s Subject \ geodon ‘ity of Peftired AP! President 
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‘HESE ARE McKEE SERVICES 


TO THE PETROLEUM PROCESSING INDUSTRY 





Plant Design and Purchasing and Expediting 
Engineering MekKee buys all material and equip- 


McKee designs complete refineries, ment, expedites procurement, makes 
individual units for all processes and necessary inspection and schedules 
auxiliary facilities including steam arrival on the job at the proper time. 


and power plants 





le 

. 

7 

a 

eT ae 

o ~~ | ° 
Lam McKee Experience 

An inherent characteristic of all 
. . ° ‘ . 

Construction and MeKee services is thoroughness. This 

Install ti is a result of experience gained in 

nstatlarion repeatedly executing the multiplicity 

of details composing any large proj- 

McKee field crews execute all stages , I MPR eo ss 

ect. It is the factor that assures 

of plant construction and _installa- : 

sound, practical design and engi- 

tion of equipment from preparation neering —prompt, economical pro- 

of the site to completion of the curement of materials and equip- 


project ready for operation. ment —rapid, low-cost construction. 





GN. ENGINEERING AND CONSTRUCTION FOR 
ENGINEERS AND CONTRACTORS + ESTABLISHED 1905 


2300 CHESTER AVENUE, CLEVELAND 
30 Rockefeller Plaze, New York, N. Y. 
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from Constant Repair and 
Replacement Troubles with the 


WY 


LIST 960 


...the long lasting 
Gate Valve! 


Unlike ordinary valves, the Chapman 960 is extra-sturdy to 
give you longer trouble-free service. And here’s why — 


1. Body and yoke are made of tougher forged steel. 


2. A flanged, forged-steel packing gland protects 
threads on valve yoke from rust and corrosion. 


3. No gaskets to blow. 


. Repack it under full pressure — no pressure trans- 
mitted to valve stem. 


. Newly designed stem and wedge gate connection 
gives 50% increase in strength at points where 
extreme stress can develop. 


. Malcomized stainless steel seat rings and wedge 
faces ensure maximum wear resistance. 


So for your best buy specify the 
Chapman List 960. Available in sizes 
from \%" to 2” — carbon steel for 
pressure range 2000 pounds at 
100° F., 380 pounds at 1000° F. For 
higher pressures, specify List 990. 


+ PrP ERT Oe eee 


- tr tens 


+ = = . Ni | 

aAL MIAN | The Chapman Valve 
Manufacturing Company 
INDIAN ORCHARD, MASSACHUSETTS 





HOW TO— 
Install Stainless Steel 


Hydrometer Graduates 
War 


HOW TO— 


Build Salt Storage 
for Water Softener 


Maintenance and Operation 


HOW roboir 
now ro— Provide Needed Pipe Support 


mr 


ision of 
flexibility 

he te na nes 
nnecting to process 
pment t low 


werhead steam headers, and ; 
a hight pipe column attaches 


puny undation blocks 


t the lrain Rubber 
ings t netior t the graduate 
and the two-inch pipe provide a cushion 
tor the bulb of the hydrometer to pre 
vent damage. Fach hydrometer cylinder 
ntains a hydrometer, so that checking 
gravities of a number of streams can be 
ne easily and quickly 


bulk delivery instead of sacking, such 
as employee more conventional 


systems 





Pump room equipped 
with four multicylinder 
gos engines operating 
centrifuge! pumps 
Neorest engine unit is 
im continuous operation 
pumping jocket-cool 
ing water Standby en 
gine (next engine) 6 
equipped with auto 
motic starting device 


HOW TO— 


Start Standby Pump 


Engine Automatically 
OF 


Lett—Bottery, plug in socket, cushion tube and 

pressure operated starting switch for automatic 

starting of gas engine. Right — Check valve 

block gote valve and copper tube connection to 

tronsmit pressure to automatic engine starting 
device 





RIGHT: cross-section of Cooper-Bessemer LSV 
diesel (15%2" bore, 22” stroke) showing rug- 
ged. compact design and articulated connect- 
ing rods. Features include. large 132" diam- 
eter counterbalanced crankshaft. unusually 
low bearing pressures. and exceptionally low 
head room. 


BELOW: Cooper-Bessemer 16-cylinder 
LSV engine. rated 3.400 hp at 327 rpm. 
mounted on flat car ready for ship- 
ment. As shown. complete factory- 
tested engine can be shipped as a 
unit without any disassembly. 


Announcing” Y-D ESIGN” 


OF THE FAMOUS 


COOPER-BESSEMER TYPE LS ENGINES 


ES is well known that users of in the cost of buildings, foundations, 
Cooper-Bessemer in-line LS en- installation, over-all operation and 
gines have prcfited by engine per- maintenance. 
formance seldom equalled in the 
. 800 to 1700 hp class. Like the in-line LS, the LSV is built 
Unequaled space, instal- as a full diesel, gas-diesel or spark- 
lation and operating Now. the LS “V” design offers double ignited gas engine. If your interest 
economies the power in practically the same lies in full or partial gas operation. 
space, while retaining the excep- bear in mind that Cooper-Bessemer 
Compact 12 and 16 cyl- tional stamina, high » Brectina and gas-diesels offer exceptional efficien- 
inder sizes low maintenance characteristic of cy over the entire load range. . . and 
LS operation. Today. no comparable that Cooper-Bessemer spark-ignited 
engine offers as favorable a power- gas engines can now be super- 
Full diesel, gas, gas- to-space ratio. charged. permitting sensational new 
diesel operation, super- economies compared with ordinary 
charged or atmospheric The advantages are obvious. Total gas engines. 
power requirements can be met 
with fewer or smaller engines. 
permitting big direct savings The 


Cooper-Bessemer 
New York City Washington, D. C. Bradford, Pa Parkersburg, W. Va. 


San Francisco, Calif. Houston, Dallas, Greggton, Pampa and Odessa, Texas MOUNT VERNON, OHIO — GROVE CITY, PENNA 
Seattle, Wash. Tulse, Okla. Shreveport, Le. St. Louis, Mo. Los Angeles, Calif 
Caracas, Venezuela Gloucester,Mass. Calmes Engineering Co., New Orleans, La 


Up to 3,400 horsepower 
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A carload of design 
and fabrication know-how 


Shown above is a 172”-diameter inlet-outlet 
water box with 54”-diameter flanged connec- 
tions for a 52,500-sq.-ft. surface condenser. In- 
accuracies in the water box cover connections, 
water-box-to-shell joint, or nozzle alignment 
could cause trouble and costly delay in installa- 
tion. Stresses set up by distortions in connec- 
tion could cause maintenance troubles later. 

None of these troubles will happen 

The unit is of all-welded steel construction. 





THE LUMMUS COMPANY 
Heat Exchanger Division 
259 West 14th Street, New York 11, N. Y. 


LUMMUS 


Atlanta + Besteon + Chieage + Cleveland 
Detrott + Ft. Werth + H + MI polis + Pittsburgh 
Reechester + St. Lowls + Gan Francisco + Wayne (Phila. 
Athens + Bwenes Aires + Honolulu + Lendeon + Manila 


Wess Montreal + Parts + Rome + San Juan, P. RK. Fe 














The Lummus design was faithfully adhered to 
by top-grade welding and machining skill at 
Lummus’ Honesdale (Pa.) plant, where the 
complete surface condenser was fabricated. 

Thanks to such workmanship, all connec- 
tions and joints are distortion-free — everything 
lines up accurately for trouble-free installation. 

To make sure that you keep heat-transfer 
troubles out of your plant, make sure the job 
goes to Lummus. 


Write for 
illustrated bulletin 


We shall be glad to send you a 
copy of a publication containing 
16 pages of design dato 
illustrations, and diagroms of 
heat transfer equipment. Ask for 


Bulletin M-303 


LOOK TO LUMMUS for Steam Surface Condensers ¢ Evaporators e Feed Water Heaters e Boiler Blowdown Heat Exchangers 
Steam Jet Air Ejectors ¢ Steam Jet Refrigeration e Barometric Condensers @ Heat Exchangers e Process Condensers e Reboilers 
Steam Generators (Indirect Fired) ¢ Fuel Oil Heaters e Lubricating Oil Coolers e Pipe Line Coolers e Jacket Water Coolers 
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The MONTH... 
in the INDUSTRY 


Western Refiners Speaking 
For Two Texas Meetings 


tron 
representing en 
companies 


x refinery experts—tw mem 


ber refineries and four 
gineering and pri 
are slated as speakers for the Western 
Petroleum Refiners Association's 
ing to be held in SI reveport, La 
first of the 
#f regional technical meetings. In 
cluded are Harold Bott vice presi 
lent, Refinery Company 
Davis Universal Oil 
More than 
are expected for the meeting 
public 


cessing 


meet 
Feb 
ruary 24. This is the 1950 
series 
miy, 
Engineering 


Read 


npany, Chicago 


Tulsa, and 


pen to the 
d to speak at the association's 
meeting, March 27-29 are 
jugas, Ford Motor ‘ 
sident ir 
Walter S 


rmat um the 


ympany 
charge ft industrial 
Hallanan, newly re 
National Petro 
ry |. Taylor, Ameri 
mpany news com 
L.. McCaffre, 


nal Harvester 


pres 


NGAA Convention Slated 
In April at Fort Worth 


hn | Lyne president Le 
rporatior rpus Christi 
airma tor 
tf the Natural 
America 
Wortl 


NGAA 
API-ASME Group Adopts 
Code Interpretations 


API-AS\UI 


steels, as well ; for the use of the 
high strength steels, the approved ASMI 
cases are listed by number and descrip 
tive title. In 
API-ASMI 


spection 


applying these cases, the 
rules for design and im 
followed The rules 
fabrication shall be those 


ASME code except as 


may be 
Rroverning 
given in the 
modihed 
Detailed information obtained 
through the API Department of Infor 
mation, 50 West 50th St.. New York 20 


can be 


Hallanan Re-Elected 
Walter S$ Hallanan, 
Plymouth Oil Company 
to his hitl 
National Petroleum Council. R.G 
head of Standard Oil Company 
fornia 
A. Jace 


troleum Corp¢ 


president of 
has been elected 
chairman of the 


Follis 


Cali 


term as 


was reelected vice president, wit! 
Amerada Pe 


chairmar 


»bsen, president of 


ration, name 
committe suc 


Hill, Jr 


of the council's agenda 
ceeding the late George A 


Houstor 


Socony-Vacuum Fellowship 
Vacuum Oil 
has awarded $2000 to the 


Socony Company, In« 
department ot 

chemistry and chemical engineering 

Bethlehem, P: 


t i 
| in 


l niversity 


11 
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Nearly 

ng supp I 
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f almost $40.00K 


Sinclair Refining Names 
Assistant Refineries Head 


Sinclair Refining Company ha ay 
inted Th Kirmbal 
it Kimball 


manager 


“SUNRAY” IS BORN—The old nome, “Beckett,” 
disappeared from the Rock Island siding south 
of Duncon, Okla., January 14, when the point, 
serving gasoline tank car shipments from Sun- 
ray Oil Corporation's catalytic cracking refinery, 
was renamed “Sunray”. 

The oil company, formerly owned and op 
erated a gasoline plant and a refinery at Alt 
mon, Texas, and this community, changed its 
town name to Sunray in 1933. Sunray Oil Cor- 
poration has since disposed of its gasoline plant 
and refinery in Texas. 

The picture shows, Rock Island's Horry 
Bennett, local agent at Duncan; R. C. Under 
wood, Sunray, assistant refinery superintendent, 
driving the nome panel post; and L. L. Hum 
phreys, right, president of the Security National 
Bank, Duncan 


Independent Refiners 
Organized for 1950 


Independent Re 
America for 1950 


Organization of the 
finers Association of 
completed at a meeting in Tulsa 
executive committee 
Harry Leyendecker, 
Eastern States Petroleun 
elected president. Vice presidents 

lames P. Dunnigan, presi 
dent, Producers Refining Cor West 
Micl _ M Lloyd reese vice 

Bell Oil and Gas ¢ 

al M. H.R 
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Hovey president 
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president ol Thipany 
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Denver. D. W 


Refining ( 
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Dana 
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mpany, Houston, was elects 


secretary-treasurer. The board direc 
tors is comprised of the above men and 
Fred ( Koch, president, Wood 

Oil & Refining Company, Inc D. | 
I I id Wisconsin Oil Refin 
yal Wis and 
Mak 


River 


aie president 

Sheb 
dent 
M 
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Th e MONTH ~+. NewBlaw-Knox Department 
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Changes Fuels to Chemicals 


THE OIL MAN'S CALENDAR 


an Inetitute of Mining and 
allurgical Fngineers, Annual 
Meeting, New Vork, Hotel Statler 
Spec tros Seoctety of Pittsburgh 
m Analytical 
and Applied Spe« 
Pittsburgh, William 


for Testing 
Committee, D 
1 and Petrole 
Spring Me 
D« The 


Products 
Washington 
Hotel 
Western 
thon 


Petroleum Refiners Assocta 

iat Regional Technical 
Meeting, Shreveport, Texas 
Washington. Youree Hotel 

Amertcan Soctety for Testing 
Matertals, Pittehuragh, William 
Pp 


Road Kultlders Assoctation 
Annual Meeting, Including 
Airpert Division . Cincinnati 
Netherlands Plaza Hotel 

National blectrical Manufacturers 

Chicago, tdgewater 


Amertcan 


Naso tation 
Reach Hotel 
Western Petroleum Re 
tien, 48th Annual 
San Antonio, Plaza He 


Automotive FE ngineers 
\eronautic and Air Transport 
New Vork, Hotel New Yorker 

National Assoctation of Corrosto 
Engineers, Ant 
Pahibit, Se.t e 

Illinois Inatitute of Technology 
Midwest Power Confe 
Chicage. Sherman Hotel 

American Soctety of Mechanical 
Pneineers, Washinaton, 1D. 
Hotel Statler 
hwestern Gas Me 
Short Course, Norman 
t niversity of Ckinhoma 

National Petroleum \ssoctation 
Cleveland, Ohio, Hotel Cleveland 

Ina tal Accident Prevention 
Association, Toronto, Canada 
Royal York Hotel 

Natural Gasoline Assoctation 
America, Annual Conve 
Fort Worth, Te Tex 

Amertcan Soctety of Mechanical 
Engineers, Process 1 
Pittaburah, William Pe 


Soctety of 


and 
reon Hotel 
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urement 
Okla 


‘ 
nn Hotel 


Inatitute 
Mid 
Ohto 


American Petroleum 
Division of Refining 
Meeting, Cleveland 

velund 
nt Petroleum Assoctation of 
Twenty-firet Mid-\ ear 
Los Angeles, Biltrmore 


Year 
Hotel 


Amertcan Gas Association. Natural 
Cas Department, Spring Meeting 
1 ules he Mayo Hotel 
Liquefied Petroleum Assoctation 
ation and Trade 
Palmer House 


Ot Industry Information Committee 
Chicago 

National Fire Protection Association 
American Gas Assoctation 
Exhibit, Atlantic City, \. J 
Haddon Hall 

Texas College of Arts and Industries 
Fifth Annual Short Course in 
Gas Technology, Kingsville, Texas 


Soctety of Automotive Engineers 

Summer Meeting, French Lick 
French Lick Spring Hotel 

American Institute of Electrical 
Engineers, Summer and Pacific 
Ceeneral Meeting, Pasadena 
Callf., Huntington Hotel 

American Seoctety of Mech al 
Engineers, Of! and Gas Power 
Div Baltimore, Md., Lord 
Baltimore Hotel 

Americs Sectety of Mechanical 
Engineers, 4th Nations! Materials 
Handling and Exhibit. Chicago 
International Ambitheater 

nia Grade Crude Oil 
Association, Annual Meeting 
Pittsburgh, Hotel William Penn 

Petroleum Equipment Suppliers 
\ssoctath White Sulphur 
Springs, W. Va The C-reenbrier 

American Society for T ing 
Matertals, 5ird Annual Meeting 
%th Exhibit of Testing Apparatus 
and Related Equipment, Athintk 
City, \.J., Chalfonte-Haddon Hall 


Pennay tv 


American Chemical Sectety, 6th 
National Chemical Exposition by 
Chicago Section, Chicage 
Chicago Coliseum 

American Society of Mechanical 
Eng Industrial Instruments 
and f 

Instrument Soctety 
America, Buffalo, \. ¥ 
Municipal Aduitorium 
American Society of Mechanical 
na@ineers, Petroleum Mechanical 
Engineering Division, New Orleans 
The Roosevelt 


American Gas Association, Annual 
Convention, Atlantic City, \.J 

National Safety Congress, National 
Safety Counct! Exposition 
Chicago 


> Engineers 
Chicago 


Sectety of Aut 


Society of Automotive Fngineers 
Fuels and Lubricants Meeting 
Tulsa, Okla., The Mayo 

O41 Industry Information Committee 
Los Angeles, Biltmore Hotel 

American Petroleum Institute, 30th 
Annual Meeting, Los Angeles 
Biltmore Hotel and Ambassador 
Hotel 

National Electrical Manufacturers 
Assoctation, Atlantic City, \. J 
Chalfonte-Haddon Hall 
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Three Patent Managers 
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7 out of every 10 barrels of oil put through Delayed 


Coking Units go through Kellogg-built equipment... 














..» YES! Kellogg has built better than 70% of the world’s 
total Delayed Coking Capacity... with more coming! 








N? LONGER is there any question of the impor- 


tance of Delayed Coking in the economics of 
modern refining. And there are three good reasons 
for this: 1. The softening of fuel oil requirements; 
2. The ever-increasing demand for clean catalytic 
cracking feed; 3. The increasing demand for high 
quality process coke 


The only question remaining is, “W'ho will build 


the necessary Delayed Coking capacity?” 

Kellogg submits its 70° capacity record for your 
consideration. There must be definite reasons be- 
hind such a commanding position, particularly 
when it has been maintained over a ten year period. 

When you are evaluating Delayed Coking, 
Kellogg would welcome the opportunity to discuss 


the specifics of its application to your refinery. 





FURNACE DEVELOPMENT 
IS KEY TO SUCCESS 
OF KELLOGG UNITS 


Delayed 


Coking is essentially founded upon the 
Here 
necessary temperature quickly 


ker 


Thus it is obvious that furnace design 


Today's 


efhciency of the furnace itself the charge stock must 


be heated two the and then 


rapidly moved into the « drums before it “cokes up 


the furnace tubes 





is directly responsible for the length of on-stream runs. 
It isn't surprising, then, that Kellogg, which has been 
intimately associated with thermal cracking since its earliest 
days in the 1920's, and has built 
literally hundreds of thermal units, 
should now be designing Delayed 
Coking ex- 


ceeding then, 


runs are 
Even 


units whose 
eight 


inspections have shown that units 


months. 


might have been kept on stream for 
longer periods without appreciable 
loss of ethciency. 








The M W Kellogg ¢ 





Y 


“ 
Oem et, 
pants ro" 
vot we 


fa, 
. (a subsidiary of Pullman, Inc.), New York, Jersey City, Los Angeles, Tulsa, Houston, Toronto, London, Paris [aeuses) 








The MONTH... 


racker is to be elum 
he project calls tor 


| 


a relorming plant, a 


ha ' 
al recessary 


, , 
Ww be “ 


ate Als 


tted State 


General Motors Researcher 
To Receive Engineers Medal 


nsultant for General 


New Machine Will 
Figure Fractionating 
Sohioan Becomes First comer sory 


Senior Vice President 
\ \. St l 


Synthetics Liquid Fuels 
Extension to Be Asked 


' a Cae eae : With the present program due to ex 

. a Bx <- ane pire June, 1952, the Interior Department 

Stambaugh - ‘ : . > , . S expe ted t ask ( ne s to extend 
| liquid fuels research pr 

her five years and to seek 
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eed 7 Bsa - s ! $40 million 
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ECA Cutbacks Funds 
For British Refinery 
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Bond & Share Planning 
Petrochem Investments 


NPC to Study Natural Gas 
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The MONTH... First of Standard Oil Companies 
Observes 80th Anniversary of Founding 


lar Ti 1950 the ROth birt! $61,382,000 and trot ther sources 
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Compat Today Sohio empl between 10,500 
nerations and 11,000 peoy nd | n 19,006 
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Long-Time Employes Retire 
As Executives of Gulf 


Henderson Slater 


Bureau's Cost of Oil to 
Shale 7.3 Cents Gallon 


The Burea f Mines 
he actual cost of | Lone 
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Asphalt Institute Elects 
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New Petrochemical Firm 
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Du Pont Survey Shows 
Octane Ratings Are Up 





OPPER ALLOY BULLETIN 


REPORTING NEWS AND TECHNICAL DEVELOPMENTS OF COPPER AND COPPER-BASE ALLOYS 














Prepared by Bridgeport Brass Company 


“Be ge 


Headquarters for BRASS, BRONZE, and COPPER 





Use of Increased Water Velocity 
Helps Keep Condenser Tubes Clean 


Large fouling organisms and certain 
slimes on condenser tube surfaces can 
be controlled by increased water ve- 
locities through the tubes. At water ve- 
locities over one to three feet per sec- 
ond most marine life cannot attach 
itself to tube surfaces. Higher velocity 
may also aid in preventing certain sus- 
pensions of industrial origin, wastes, 
etc. from adhering to the tube surface. 


Dangers of Fouling 


Where debris partially blocks off 
tubes for any length of time, the water 
velocity through the tubes affected 
may drop sufficiently to allow fouling 
organisms to attach themselves. 

Once marine organisms have gained 
a foothold, higher water velocities will 
not dislodge them. 

Difficulty can be anticipated in con- 
densers and heat exchangers operating 
at low water velocities, using water 
containing embryos of marine organ- 


Fouling at inlet end of surface condenser is shown 
in above photo. After cleaning (inset), excessive 
corrosion of tube ends is noted. Some of the tubes 
which were not blocked are damaged from im- 
pingement corrosion more heavily because they 
carried bulk of water at built-up pressures. 


isms. The organisms which attach 
themselves to condenser tubes vary 
considerably with localities. 

The difficulties encountered due to 
organisms in tubes, on tube sheets and 
water boxes occur chiefly along four 
lines. First, blockage of condenser 
tubes markedly reduces the heat trans- 
fer of the condenser. Secondly, large 
masses of marine growth may restrict 
the flow of water so seriously that a 
high back pressure may damage pumps 
and associated piping. Third, during 
periods of shutdown incomplete re- 
moval of dead organisms will initiate 
corrosion pitting. Fourth, in the chem- 
ical and petroleum processing fields, 
such blocking of tubes can produce even 
greater complications. Often the heat 
of the products being cooled is so high 
that if this heat is not carried away 
immediately by the cooling medium, 
the metal in the tubing will be greatly 
expanded. This thermal expansion in 





certain instances has caused permanent 
distortion, buckling, breakage and 
loosening of tubes in tube sheets. Not 
only is costly maintenance involved 
but leakage naturally causes contam- 
ination of the products. 


Other Effects of High Velocities 


The use of high water velocities is 
also beneficial in preventing clays, hy- 
drated iron oxides, hydrated aluminum 
oxides and other materials from attach- 
ing themselves to the tube walls. Some- 
times water velocities in excess of 
seven feet per second and approaching 
10 or 12 feet per second, appear to be 
required to prevent the deposition of 
certain suspended materials from the 
water on to tube surfaces. For various 
reasons it is not always feasible to at- 
tain these high water velocities. 

The use of water velocities in the 
order of five to seven or more feet per 
second requires the use of settling 
basins, screens or strainers in order to 
eliminate debris from the water before 
it reaches the condensers. 

Where water velocities in excess of 
six ur seven feet per second are con- 
templated to keep tubes clean, it is ad- 
visable to proceed with caution since 
considerable damage can occur over a 
short period of time due to impinge- 
ment corrosion at the inlet ends of con- 
denser tubes or where the water flows 
around objects lodged in condenser 
tubes. In fact, even at six and seven 
feet per second, the finest and most 
corrosion resistant copper-base alloys 
are vulnerable to attack under such ad- 
verse conditions. 

In some inland power plants water 
velocities as high as 10 feet per second 
have been used to keep condenser tubes 
clean and maintain high heat transfer 
rates. This has been possible where 
relatively little sand was suspended in 
the water, in the absence of debris and 
where the composition of the water 
was such that it was non-corrosive 
toward copper-base condenser tube 
alloys. 
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STOP RUST 


uith RUST-OLEUM 


Every day rust eats away at your 
metal tanks, pipelines, drilling and 
pumping machinery, metal build- 
ings, structural equipment, roofs 
and fences. Yet you can stop rust 
instantly, surely, economically... 
put an end to rust losses . . . with 
RUST-OLEUM! 

Industry of all kinds... railroads, 
steamship lines, iron and steel 
companies, refineries, in fume- 
choked industrial and coastal areas 
have proved Rust-Oleum for more 
than 25 years. They know that Rust- 
Oleum stops and prevents rust! * 

Rust-Oleum can be applied with- 
out extensive preparation ...even 
over surfaces that are already 
rusted. Rust-Oleum spreads evenly 
... free of brush marks. Its tough, 


pliable finish protects against 
every kind of weather, against 
fumes and heat. . . even against 
salt air and salt spray. 

Beauty and durability are com 
bined in Rust-Oleum for it is avail- 
able in a large selection of colors 
...including aluminum and white. 

Don’t wait another day! Let 
Rust-Oleum give you safe, sure, 
economical protection against rust 
Use it to protect all your metal 
surfaces. Specify it to your paint- 
ing contractor or architect. Indus- 
trial distributors in all principal 
cities of the United States and 
Canada stock Rust-Oleum to sup- 
ply your every need. See Sweets 
for complete catalog and nearest 
source of supply, or write us direct 


"Names on request 


If you have a rust problem, and would like a 
free survey and recommendations, send your 
name and address on your business stationery. 
A qualified factory representative will arrange 
this free service, which includes a trial size of 
Rust-Oleum for specific test purposes. There 


is no obligation on 


your part. Write today 


RUST-OLEUM CORPORATION 





2552 Oakton Street 


Evenston, Hiinois 
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HE price paid for Attapulgus and 

Porocel adsorbents is around one 
cent per pound—a fact which, we will 
agree, makes pretty dull reading. But 
for refiners using our materials, this 
modest investment pyramids to phe- 
nomenal returns. To be specific, each 
pound properly applied to petroleum 
stocks increases their value by at least 
one dollar—a return of 100 to 1. 


Some four billion pounds of fullers 
earth and bauxite have been shipped 
to refineries by Attapulgus and Porocel 
—a noteworthy record of service to 
the industry. But what is even more 
noteworthy is the fact these materials 
have put four billion dollars into 


refinery purses—a point which makes 
good reading. 


That's the record to date. It was accom- 
plished by adsorbent-treating a wide 
variety of hydrocarbons to effect reduc- 
tion or removal of colors, odors, tastes, 
moisture, sulfur, acids, fluorides and 
unsaturates, and for catalytic purposes. 
It's a record for you to tie to when 
considering plans to improve quality, 
expand output, or both. 


Consult with us freely. Our broad 
knowledge of the behavior of our 
products under many sets of condi- 
tions should go far in helping you get 
100 for 1. 
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THE DRY SEAL GASHOLDER VAPOR BALANCING 


The more it works—the more you save! 


One typical gasoline refinery interconnected meno Vonne General American 

a 150,000 cubic foot Wiggins DRY 
SEAL Gasholder with six 25,000 bbl. cone roof TRANSPORTATION CORPORATION 
tanks. In one week, breathing and pumping 135 South La Salle Street, Chicago 90, Illinois 


losses of 5,220 gallons were saved. In less than 
20 months, the whole gasholder District Offices: Buffalo * Cleveland * Dallas * Houston 


los Angeles * New Orleans * New York © Pittsburgh 
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$% interest, depreciation, taxes, insurance, 
maintenance and operating). Export Dept., 10 Eost 49th Street, New York 17, New York 
Ask for a “Pay Out Analysis” of your storage 
tankage without obligation. And 
be sure to write for Bulletin VB10, too. 
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TO PROFITABLE PERFORMANCE 


with Wolverine Condenser Tubes 


Here at Wolverine is a technical staff 
always ready to help you work out 
your condenser tube problems. Feel 
free to call the vast experience repre- 
sented in this specialized talent. 


Wolverine tube is a product of superior 
quality brought to you through more than 
30 years’ experience in exclusive tube 
making and backed by the country’s 
oldest producer of copper—Calumet & 
Hecla Consolidated Copper Company. 


Make your condenser tube selections from this list of alloys: 


ADMIRALTY * ARSENICAL COPPER 


¢ CUPRO-NICKEL 30% ¢ CUPRO- 


NICKEL 20% * CUPRO-NICKEL 10% * ALUMINUM BRASS 76-22-2 


ALUMINUM BRONZE 95-5 


* NICKEL ALUMINUM BRONZE 92-4-4 


BRASS 70-30 * MUNTZ METAL + 2&1 BRASS 
Available in standard sizes from 5/8” to 2” O.D. 


Quality-Controlled 
from Ore to Finished Product 


WOLVERINE TUBE DIVISION 


Calumet & Hecla Consolidated Copper Company 
MANUFACTURERS OF SEAMLESS, NON-FERROUS TUBING 
1431 CENTRAL AVE. « DETROIT 9, MICHIGAN 


PLANTS IN DETROIT AND DECATUR, ALA. 
Sales. Offices in Principal Cities 
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That’s all it takes! Four basic circuits 
and 8 basic component parts give you 
more than 100,000 different electronic in- 
strument combinations for processing use. 
Flow, level, speed, pressure, temperature, 


can be controlled with these interchange- 


gas analysis, pH, conductivity, ete. 


able Bailey units. 

With Bailey controls, replacement part 
stocks are held to a minimum because 
parts are interchangeable. Maintenance 


costs are less, too, because maintenance 
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men quickly become familiar with the 
standardized Bailey units. 


Bailey bulletin No. 17 shows how you 
can use this improved control system, 
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‘ECONOMY 


§ AT MODERATE INITIAL COST 


'100 to 4000} 


8 HORSE POWER RANGE 


: 600 * GA,, 


STEAM PRESSURES 


MURRAY 
STEAM TURBINES 


TYPE UV MULTISTAGE 


The Type UV Multistage Turbine is available in from two to ten pres- 
sure stages making Multistage steam economy available at moderate initial 
cost. Horsepower range is from 100 to 4000, steam pressures up to 600+ 
ga., 750° F., condensing or non-condensing. Several governors and accessories 
adopt UV Turbines to practically any mechanical drive within the capacity 
range 

Pictured is a 5 Stage UV Turbine developing 325 HP at 6200 RPM 
operating condensing. Turbine is equipped with variable speed oil relay gov- 
ernor, pressure lubrication and vacuum breaker, and is in use driving a cen- 
trifugal compressor for refrigeration 


Centect your Murray representative for prices and 
engineering information or write for Bulletin T-122. 


MU RRA Y -———- ———— 
BURLINGTON, IOWA 


SUMLDERS OF STEAM POWER EQUIPMENT FOR THREE QUARTERS OF A CENTURY 
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lated from the experimental heats of 
combustion. Latent heats of vaporiza- 
tion of 6 mononitroparaffins and one 
dinitroparaffin were estimated with an 
approximated error of not greater than 
1 percent by using experimental vapor 
pressure measurements made with pre 
cision of approximately 0.2 percent. The 
heats of combustion of the nitroparaffins 
have been shown to be a linear function 
of the oxygen balances of the molecules; 
' / 


an equator Was derived and 1s given 


that relates these variables with an aver 
age error of about 2 percent. Empirical 
correlations between heats of mbus 
tion and chemical structure apply to the 
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Synthesis of 1,3-Di-t-butylbenzene and 
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71 (Nov 1949), pp 3798.9 
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“A Cottrell Installed by Research Corporation 


will reduce catalyst loss 
to less than one ton per day - 


Fel 


The through-put capacity of the cracking unit in the 
oil refinery was 20,000 barrels per day. The engineer 
from Research Corporation noted the plant arrange- 
ment and type of catalyst to be used and was able to 
recommend a Research Corporation Cottrell that would 
keep catalyst losses to less than one ton per day. Actu- 
ally in some plants the Cottrells have, in effecting the 
above results, recovered as high as 50 to 100 tons of 
catalyst per day 


Performance like this is the result of over 35 years of 
experience combined with careful engineering ap- 
praisal, attention to details and a remarkably efficient 
method. These, combined with equipment which gives 
recoveries of over 99%, are responsible for outstand 
ing records of recovery. 


A letter from you to the Research Corporation will 
bring an informative bulletin describing HOW the 
Research Corporation Cottrell Electrical Precipitator 
performs, and HOW it can bring about important 
savings. Write for your copy today, —— 


ruary, 1950 


Research Corporation Installations 


47 CARBON BLACK PLANTS 
200 METALLURGICAL INSTALLATIONS 
203 ACID PLANTS * 3% PAPER MILLS 
262 DETARRING INSTALLATIONS 
195 POWER STATIONS 
71 STEEL PLANTS % OIL REFINERIES 
AND MISCELLANEOUS INSTALLATIONS 





RESEARCH 
CORPORATION 


405 Lexington Avenue, New York 17, N.Y. 
122 South Michigan Avenue, Chicago 3, Illinois 











A Gulf Publishing Company Publication 
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Oxidation of Hydrocarbons. Some 
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When the problem is moving air or gas, turn to 
R-C dual-ability for accurate, dependable answers Se SS. eee 
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the results were m 


Thats one job we know, inside-out. For almost a century, 
weve been air-and-gas specialists, exclusively, Without being Polynitro Paraffins. (ax. T. BANNER 
AND HARVEY Kire. Journal of Amer 
Chem. S ‘ 1949), pp. 3597-8 


dustry, on blowers, exhausters, gas pumps and related equipment. New polynitr ounds having the 
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. . ° ° . ] } ‘ ' ' } 
tives-we're the only company offering this dual choice. With eg 
capacities ranging from 5 cfm to 100,000 cfm,we can supply stand- 
ard units closely matched to the job, for eficiency and economy. : 
. ass Salt 
As to how R-C equipment performs. our old-time, repeat ni nat percent 
customers are the best answer to that. They'll testify that you t of re lis 
dinit 
will reduce your buying and operating problems when you call mpound v tained by treatsnent 
on R-O air-and-gas specialists, 3,5-dit 
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_LUNKENHEIMER VALVES | 


Fig. 1938, 300 Ib. 
Alloy Steel Gate 
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LET THE LUNKENHEIMER 
DISTRIBUTOR “TAKE OVER” 
YOUR INVENTORY PROBLEMS! 


There ore Lunkenheimer Distrib- 
vtors in every petroleum pro- 


ducing and refining center. Their . 

t the refinery ... Lunkenheimer Bronz otves 
stocks help you reduce inven- — trel the on = a ona ’ a a e 
tory overhead and obsolescence. Texes gasoline pient. 
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NATURAL GASOLINE 
HYDROCARBONS WARREN'S 


Crossville, tlinois 
lso-Pentane Plant 
Normal Butane 
lso-Butane 
Propane 
Hexane 


STA-VOL-ENE 


SMOOTH ACCELERATION— 


“To cause to move or advance faster.” 


For the finest motor fuel blend. use 


WARREN STABILIZED NATURAL GASOLINE 


WARREN PETROLEUM CORPORATION 


. 
. 
l | 

KLAHOMA ABLE ADDRESSE ma L 


Crude Oil, Natural Gasoline and Liquefied Petroleum Products —<— ay 
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Pertaining to PETROLEUM REFINING 


Compiled by HEINZ HEINEMANN 
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IN STEAM TRAP CONSTRUCTION! 


CLARK DUO-STEP “SHIFTS GEARS” TO 
DOUBLE DRAINAGE CAPACITY! 


Double drainage capacity means double value for 


‘ Che al 





steam trap users! Because it increases drainage 
capacity over 100 Clark Duo-Step Leverage 
makes it possible to use smaller, less expensive 


steam traps for big volume drainage jobs 





This is accomplished by using TWO fulcrum 


points-—one for power to “crack” the valve from CRACKING AND REFORMING 


the orifice and one to move the valve away from 





the mrifice 


Send for the whole DUO-STEP story today, and 
Start saving money on your steam (trap require 
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THE CLARK MANUFACTURING CO 
1847 East 30th $t., Cleveland 14, Ohio 


SEND FOR THE AMAZING DUO-STEP STORY TODAY! 
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MOISTURE 
DAMAGE 


operation with low operating cost! 


two ways about it, Kemp 
; ie’ Dryers control mois- 
ture at rock bottom prices. For 
example, a Kemp unit drying gas 
may cost you as little as ‘4 cent per 
mcf! And that '4 of a cent includes 
all labor and utility costs—plus the 
cost of the equipment amortized 
over a five-year period! But low 
operation cost is just part of the 
Kemp story. 


SIMPLE OPERATION 
Kemp Dynamic Dryers are flexible 
. . . offer manual, semi-automatic or 
automatic operation. Desiccant is 
especially selected and compounded 


for the particular duty. Units are 
available for drying air, gases or 
liquids . . . for controlling humidity 
in large or small areas. Choose 
gas, electric or steam regeneration 

. with or without cooling units. 


GUARANTEED PERFORMANCE 


No matter what your moisture con 
trol problem may be specify 
Kemp first. Chances are there is a 
standard design that will be ideal 
for your plant . . . and at the same 
time save you money! Performance 
to your specifications is guaranteed! 
For full information mail coupon 
for special bulletin. 


DYNAMIC DRYERS 


hk M | THE C. M. KEMP MFG. CO., Dept. K-2, 
405 E. Oliver St., Baltimore 2, Md. 


OF BALTIMORE 
! 


CARBURETORS 
BURNERS 
FIRE CHECKS 


ATMOSPHERE & INERT 
GAS GENERATORS 


ADSORPTIVE DRYERS 
METAL MELTING UNITS 
SINGEING EQUIPMENT 
SPECIAL EQUIPMENT 
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BLAW-KNOX 
ELECTROFORGED 
STEEL STAIR TREADS 





WHATEVER your grating problem flooring, PETROCHEMICALS 


catwalks, stair treads, bridge surfacing, sidewalk 
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BLAW-KNOXK DIVISION of Biew-Kneox Company 


2005 Formers Bank Bidg., Pittsburgh 22, Po 
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fluoride | { ‘ R. M. Robb 
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a liquid 
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U.S.P. 2,488,406. Method and Apparatus US P. 2,490,463 Synthesis of Hydro 
for Conducting Chemical Reactions. carbons. Ss <¢ ee to Phillips 


H. Hirsel f Research and 
U.S.P. 2,487,986. Reaction of Bicyclo 
Olefins with Alkyl Halides. 1. Schmer 


stan 
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aintaiy 
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U.S.P. 2,488,082 Manufacture of Ace- 
tylenic Alcohols | G t neteisr 


U.S.P. 2,490,488 Hydrocarbon Synthesis 
Catalyst. S. G. Stewa Phillips 


synthesis 
upward 
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U.S.P. 2,490,283. Addition of Carbon 
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Karbate” Impervious 

Graphite tube- bundle 

heat exchanger, floating 

end diaphragm construction, 

used for partial concentration 
of H,.SO, contaminated with 
volatile organics. Contains 2445 tubes, 
™% in. dia. by 9 feet long. Tube sheets 
are 284, in. dia, by 6'4 in. chick. 
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KARBATE" 


Impervious Graphite 
Heat Exchangers 


ARE READY! 





“Karbate” Impervious Graphite Heat Ex- 
changers handle an extremely wide range of 
corrosive fluids. They are both acid-resistant 
and alkali-resistant. Their thermal conduc- 
tivity is higher than that of most com- 
monly used metals. They are light in 
weight, immune to thermal shock, will 
not contaminate the solution, and are 
amply strong and vibration resistant. 
“Karbate” heat-exchanger types in- 
clude: tube-bundle, cascade, plate, 
bayonet, and concentric in standard 
and special sizes. 

Other “Karbate” equipment in- 
»\\ cludes: pipes and fittings, valves, 
pumps, tanks. For more details 
write to National Carbon Com- 

pany, Inc., Dept. PR 


The term  Karbate’' is a registered trade-mark of 
NATIONAL CARBON COMPANY, INC. 
Unit of Union Carbide U3 and Carbon ( erperation 
3 East 42od Street, New York 17, N.Y 
Division Sales Offices: Atlanta, Chicago, Dallas, 
Kansas City, New York, Pittsburgh, San Francisco 
Foreign Department: New York, U.S.A. 


These products sold in Canada by Canadian 
National Carbon Co. Lid., Torente 4 





NEV. EQUIPMENT and For copies of manufacturers’ literature or more 


information about products described on these 
pages write to the address shown, using the 


Manufacturers’ Literature cuties haus ter end Rees dubedl 


huts off heatmmg sources and characteristics « 
drums 


Flowmeter (item 52) changeable. It 
M gen hi. when temperatures go beyond a set limit nique in applications for 
| : . on . and can also be used in conjunction wit! ind rectangular carton Thirty-tw 
et ae he compan | nik line products are listed with which the lining 
For further inf ation write Minne s suggested for use 

Honeywell Regulator Company For a copy write the Visking Cory 
rth Avenue South, Minneapolis tion, Preston Division, Box G1410, ‘T 

t this Haute, Ind., referring by mer 


PerroLeumM REFINER iten 


Minn referring by number 


PerroteumM Rerinexr iten 


Drum Liner (Item 55) “Ructivee Steels” (Hem 56) 

Uniworld Research rporati 

America’s group ro-steel 

called “super rustfree t s SRSteels 

are described in a pamphlet. Shown are 

SRSteel’s high resistance against aqua 

regia, advantages of the steels, tensile 

strength, weldability, str t nd elec 
trical conductivity 

For a copy write Ur rld Researcl 

Corporation of America, 1302 Ontari 

Street, Cleveland 13, Ohi eferring by 

number to this Perroteum Reriner iten 
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Swivel Joints (Item 53) 
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Stop Valves (item 58) 


Controls (item 5 
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A new line 
designed t 








“Beats OLD-FASHIONED tube roll Ta Filey G7 ae he 


Rolling condenser and 


heat exchanger tubes is 


a ‘snap’ since we got our 
AIRETOOL Tube Rolling 
ee ee ee 
and far more accurate and 
we've noticed other bene 
fits too. There's less tube 
end corrosion fewer 
tube failures longer 
ife from expanders 

more protection to the 
tube sheet Welhi-lasalhy 
tight tube joints. !| wouldn't 


be without it now 


here’s 

the 

BIG. | 
difference 


off. Thus unfail 
ing mechanical! 
means assure you 
positive results 
For full details 
this out 


This control box 
takes all the g 
work out 
expanding 

uu do is 


pre-calibrate about 


st inding precision 
AIRFTOO!I device or information on tube cleaners, 
sanders and their accessory tools 
te The AIRETOOL Mfg. Co., 416 
Center St., Springheld, Ohio 


for the tube 

and metal ty pe imsert a 

¢, BoM r G,- 1200 ball bearin type ex 

pander and when the tubes are perfect! 
’ ' 


expande the onmor aut ata shuts 


safe, powerful and easy to 


AIRETOOL Outside Mounted Condenser Cleaners are 
variety of brush and 


use \ wide 
drill heads are available for remov 
scale condition encountered 
Illustrated is the AIRETOOL No. CC-4S0 
for tubes ¥%" to IY)" LD 


There's an AIRETOOL Tube Cleaner and Tube 
Expander for every type of Tubular Construction 


[ AIRETOOL 


MANUFACTURING COMPANY 


if any 





BRANCH OFFICES SPRINGFIELD, OHIO 
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Tulse, Houston, Baton Rouge Principal Cities 
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Gas Mask (item 59) 
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ed steel 


available 





“SWITCH 
IN 
TIME” 


This $.&J. Level Alarm, Figure 51-4440, will automatically signal the rise or 
fall of fluid level past predetermined point ina high pressure tank, tower 
or other vessel. It can be used to ring G bell, sound a horn or howler or flash 
a light that will warn operating personnel to correct unsafe or undesired 
conditions BEFORE they become critical. It can also be used to close or open 
electrical circuits ground magnetos or close relays. There ts an almost un 
limited potential for the use of the S.&J. Level Alarm to actuate electrical in 
struments or controlling devices connected with high pressure processing 
transfer and storage of petroleum products 

The body of this Level Alarm 's of cast steel and is designed for working 
pressures up fo 500 pounds The vapor proof switch box !s equipped with a 
gasketed glass window for visual inspection of the interior mechanism. It 


employs no stuffing box whatsoever, but ytilizes six pole magnets to actuate 





the mercury switch The alarm ts regularly supplied with one mercury switch 
but additional switches can be mounted on the mounting plate, or special 
switches can be supplied on order at an extra charge. It 's available in the 
fully automatic type only, and can be supplied with Underwriters’ Listed 
Explosion-proof Switch Box. It ts then designated as Figure ST 4440 UL 
SHAND & yurs co. 
eaeRmKeEtLE YY ALtFf 2 oe 


t 





SHAND & JURS 


February, 1950 
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Capillary Bleeder (item 61) 
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Flow Meter (item 67) 


Voltage Regulators (I 


tern 68) 
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Top-of-column 
photograph of the 
atmospheric stage of 

an !8.000bb! dayte 
stage crude distilia 
tron unit designed and 
constructed by Foster 
Wheeler for the Pure Oi! 
Company at the Smiths 


blu#. Texas refinery ia ee 
FOSTER WHEELER CORPORATION 


165 BROADWAY, ee 6h ORE ey NEW YORK 


WwW 








ft. 4 
f LWiteasetu 


Traveling crane available for removal of any exchanger in the ground 
level exchanger bank . . . also . . . movable cranes on three roomy 
column platforms for servicing condensers. 

These and other “shutdown features”, designed into this crude unit, main- 


tain process equipment at maximum efficiency and contribute effectively 
to a “fast turnaround” and a high overall operating economy. 


FosTER WHEELER CORPORATION 


1@s BROADWAY, MEW YORK 6, NEW YORE 


W 





Decerating Heater (item 69) 


eater design of 
ng Company 1s 
ntent 
0.005 
mil ter measured by the ASTM 
Referes hifed Winkler 
regardless of rapid load variations 
mditions.” Carbon 
Bulletin W101 
available is zes 
hour The 


is made tor 


xygen c 
less than 
method r mo 
test 
or unusual operating « 
dioxide is also removed 
describes the heaters 
up t > million { nds per 
heater 


and for the 


tin write Graver 
mpany, 216 West 
rk 11, referring by 
ROLEUM REFINER item 


mmpany’s blade 
January 
detail in a 


1 im 
1 are vertical 

details of con 
odifications such 
drive, open and 

Also explained 
ps Principal di 
tables are 


ntal 


given 
shaft 
pes are showr 
400K -1 

mpany, 


write 

ow 
5, re 
ROLEUM 


cage 
s It 


Plastic Coating (item 71) 
Vinyl-Cote, a new plastic « 


Ammonia Application (item 72) 
lermed V/W compressor 


s beca 


It is claimed that the new 
line results in a freedom from 
vibration similar to the finest of air 
plane engine designs. Upper floor mount 
ing without special foundations “is made 
possible by complete static and dynamic 
Other tea 
unloading 
pre- 
and 


retrigeration 
greater 


balance of the compressors.” 
tures claimed are 
% cylinders, capacity 
cision-built ring plate 
discharge valves, etc 
For further information 
Corporation, York, Pa., 
number to this Perroteum 


automatic 
reducers, 
type suction 


write York 
referring by 
REFINER item 


Steam Generators (item 73) 


Foster Wheeler Corporation's booklet 
on packaged steam generators gives di 
mensional drawings, heating surface in 
square feet, tube sizes, and capacities in 
pounds per hour, Also included are dia 
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arrangements for coal 
steam generators. (om 
superheat imstallation, 
hring, and efficiency and 
economy of the steam generators are 
also described Design pressures are im 
cluded for 150, 300, 500, and 900 pounds 

For a copy of Bulletin PG-49-13 write 
Foster Wheeler Corporation, 165 Broad 
way, New York 6, referring by number 
to this Perroteum REFINER item 


grams for fring 
oil gas prac kage 
ponents, design, 


accessories 


Speed Reducers (item 74) 
Parallel shaft sleeve bearing speed re- 

The Falk Corporation are de 
Bulletin 1110. Included are 


ducers of 
scribed in 


propane and other light hydrocarbons 


“Service-Proven” on Refinery and Pipe Line Installations 


The “John Crane” Type 1 Shaft Seal 
will mean outstanding sealing perform 
ance on practically all your petroleum 
services, including the effective 
sealing of Butane, Propane and 
other light hydrocarbons 

This seal is being widely used to 
day for all general petroleum serv 
ices —is suitable even for pressures to 
500 psi 

Design features insure satisfaction 
It is a single unit and requires no aux- 
iliary lubricating system. Proper bal- 
ancing of scaling faces, and the selec- 
tion of proper face widths for each job 
insure leak-proof operation. A quench 
gland is added as an “extra” safety fac 


PACKINGS AND MECHANICAL 


CRANE PACKING COMPANY 


1 Gulf Publishing Company Publication 


tor, to permit circulation of water or oil. 

Proof of the unequaled service of this 
seal is found in its use by many major 
refineries. Practically all leading pump 
manufacturers, too, agree that this seal 
is the best means for sealing hydrocar- 
bons 
as standard equipment 


Most manufacturers furnish it 


Write for further information. A spe- 
cial booklet describes the design fea- 
tures in detail. Or, if you wish, just 
send the serial number and name of 
your pump's manufacturer. Drawings 
can be prepared to show application of 
this seal to your service. 

Crane Packing Company, 1820 
Cuyler Avenue, Chicago 13, Illinois. 


Poa% 
al 


SEALS 
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Ss °o L ! D method of selection, horsepower rating 
ys T E E L tables, torque capacity tables, order guide 


dimensions, backstops flexible couplings 
ROTOR Advantages claimed are symmetrically 
arranged herringbone gears, providing 
balanced loading; double ended shafts; 
sleeve bearings; treedom from oil leak 
and quiet operation 


age; 

For a copy of the bulletin write The 
Falk Corporation, Milwaukee, Wisc., re 
ferring by number to this Perroteum 
Rerinek item 


Control Valves (item 75) 

Hammel-Dah! Company's new 2000 
series Saunders patent diaphragm con 
trol valves are designed primarily to 
handle corrosive 





fluids or gases of 
any slurry or fluid 
carrying solids in 
suspension which 
would plug the bowl 
of a double seated 
control valve 1 
lodge in the guide 
sectior fa Ventur 
flo (angle) valve 
They are useful also 
on many vacuur 
plications ! 


Turbine shown above is 
one of 24 ordered to drive cen- 
trifugal pumps designed to deliver 
100 BHP at 3600 rpm with steam at 850* 
— 850 F total temperature exhausting against 
42* gauge back pressure 


@ SIMPLE DESIGN FOR ACCESSIBILITY 


Inlet and exhaust connections are located in lower half of casing 
which is horizontally split to allow easy access to all internal parts. 
Rotating unit including bearings and governor head may be re- 
moved without disturbing alignment of the unit. 


@ RUGGED CONSTRUCTION FOR RELIABILITY 


Whiton rotors are made from a solid steel forging with semi- hese! : Na 

n t ms are ex wed if L the at 

circular buckets milled in the rim to give strength where it is ply Company's Bulletin 4812 
t es fl 


es (item 76) 


needed. End thrust is minimized because the path of the steam 





is always at right angles to the shaft. 


@ SAFETY DEVICES FOR TROUBLE-FREE OPERATION 


Standard equipment includes Constant Speed Governor with 

V-Ported Governor Valve ‘ Emergency Governor with 

Independent Valve Steel Plate Steam Strainer . . . Two oil 

rings per bearing supplemented by water cooling . Sentinel 

Type Casing Relief Valve Additional accessories available Ammonia Application 
[ype B rrosiot 


(Item 72) 


sist ¢ resin 


as required 


THOUSANDS OF SATISFACTORY INSTALLATIONS SINCE 1911 


Write for complete information 


ee, | MACHINE COMPANY 


NEW LONDON NN 


resist 


centratio 








For HIGHEST ACCURACY 


Maximum Power, greatest mer- 
cury displacement because of 
largest float (3.75 in. diam.) and 
longest float travel (1.5 inches). 


Minimum Friction, independent of 
working pressure because of 
elimination of pressure-tight 
bearing, internal knee bearing 
and shaft end-thrust bearing. 


Highest ratio of power to friction 





Precise calibration check at 50 
percent of differential available 
at extra cost 














For LOWEST MAINTENANCE 


Manometer accessible without dis 
connecting piping 


Only one internal moving part 
(the float) 


No bearings to service 
Mercury volume not critical 


Manometer .evel not critical 


For COMPLETE SAFETY Mercury easily The Hays Corp 


For UTMOST FLEXIBILITY 


Field adjustable for any differ- 
ential range: 

3S" tube from 17” to 35" water 
100” tube from 50” to 100” water 
200” tube from 100” to 200” water 
400” tube from 200” to 400” water 
750” tube from 400” to 750” water 
1500 or 2500 PSI working pressure 


For SPECIAL FEATURES 


Any meter may be furnished with 
any or al] of the following features: 
Dual (wide range) recording pen. 
Simple, accurate integrator 

Temperature and or pressure pens 





No leakage possible of inflammable, drained 
explosive, or toxic fluids because of Positive mercury 
no pressure-tight bearings check valves 


SESE SESSESS ESSE SESS ES ESS SESSESE SEES SOSSSSOSSSESESEESOSESESEEEEESEES 


HAYS-PENN 


Electric 
FLOW METERS 1000 P.S. 1. 


2500 P.S.1 


AREA METER 2° and 4° 


SEND FOR 


BULLETIN 
LOW PRESSURE 49-915 





lf Publishing Company Publication 
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esistance to higher hquid 
180-200° F.): and resist 
solvents as the alcohols 


l and ar 


arboliun 
603 rsy Boulevard, St 
Louis referri rmbe t t 


Perroteum Ker 


Solvents ( 
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item 78) ~ _ 
id , 4 
si clesct n ts ven ana 


' i y Pennsylvania 
t ] orporatiot is cor 
describing t 
! ypical analyses 
petroleum naphthas F 
Av YY napl thas. coal ‘ 


Ivent oils and | UNIT ANE FLANGES 
n applicati ms 
rates and malleable casting with a tensile 
analys : f 50,000 pounds. It is available in pipe 
analine : . 2? 3 4 and coal r 
operates or 


shearing 
ia 


Clairt 
PETROLEUM 


Heat Exchanger (item 79) 


‘ ables for ngle 


Back Pressure Relief Vaive 
(item 82) 
Type 135VW 1 
om Har 


Flange Cutter 


(item 80) 


} 
f 


strength 


Cylindrical Valve (Item 83) 

A non-lubricated cylindrical plug in 
dustrial control valve, providing leak 
proof shut-off while elimimating con 
tamination, developed by Minneapolis 
Honeywell Regulator Company, pro 
vides “leak-proot without the 
use of a lubricant.” The new design im 
cludes a permanent seal at the plug 
stem, sealing packing at the base of the 
plug, and a fixed-load spring, combined 
with a closer dimensional tolerance and 
finist the plug and body bore 

tests show that the cylindrical 
requirement, 


service 


micre 
lorque 
valve's 


about 


greatest torque 
250 inch-pounds a 


was equivalent t a torce ot 


a line pressure 
¥ 250 psi 
only 12 


20 mehes 


pounds acting a lever arm 


I 
long 
further twntormator ¥ Minne 
Honeywell Regulat mpany 
referring by number t this rROLEUM 


REFINER item 


Pressure Vessels (item 84) 
A ) Smith (¢ 
No. V-52 on 


and assembly ”" pressure 


orporation’s Bulletin 
multi-layer manufacture 
vessels is the 
third im a series of five n its line of 
pressure vessels. Bulletins to be avail 
able si desigt 
and ri mul r penstocks 
and l 

write 
271! 


Wisi ae by 


ROLEUM REFINER iten 


Corpor 
treet Milwaukee 


number to this Pr 


Distillation (item 85) 
The principles f compressio! list 


lation. which has beet ] 


extensively 
on ships tor distilling s: 

present ind l 
scribed in 


Distinctive 


10 Men 
Mass., refers 


£UM REFINER iter 
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Formaldehyde (item 86) 


Gas Generators (item 87) 
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Hexpine TO MAKE THE WONDERS of SO. CALIFORNIA 
more wonderful 


The 280,000 kw Redondo Steam Station was 
constructed to keep pace with the rapidly grow- 
ing power demands of this region. Semi-outdoor 
design combines economy of construction with 
operating comfort and convenience and the en- 
tire structure has been built to resist the stress of 
possible earthquake shock. Unique is the provi- 
sion for control of marine growth through thermal 
shock during periodic reversal of salt water flow 

in the two 2,000 foot intake 
and discharge tunnels which 
obtain condenser circulating 
water from the Pacific Ocean. 

Stone & Webster Engineer- 
ing Corporation designed and 
constructed the Redondo 
Steam Station for Southern 
California Edison Company. 


STONE & WEBSTER ENGINEERING CORPORATION 


A SUBSIDIARY OF STONE & WEBSTER, INC. 





a pictorial record of standard and 
special built HEAT TRANSFER 
EQUIPMENT 


Presenting 





You are invited to send for this record of ingenuity in heat 


exchanger design and construction, 


Shown, among examples of the many types we build, are 
units for diversified applications, high pressures, and special operating 
conditions as well as conventional types for ordinary exchanger services in 


petroleum refineries, chemical plants, process industries, power plants, etc. 


Thousands of installations in successful operation attest to Vogt’s ability 
Write for a copy to give effective help in the solution of heat transfer problems peculiar 


of Bulletin HE-5, s 5 2 met 
on your letterhead. to a wide variety of operating conditions. 


HENRY VOGT MACHINE CO. 


CORPORATE 


LOUISVILLE 10, KENTUCKY 
BRANCH OFFICES: NEW YORK, PHILADELPHIA, CLEVELAND, CHICAGO, ST. LOUIS, DALLAS 





justs for manufactured, natural, propane, 
butane or refinery gases. The inert gas 
analysis of 87-88 percent nitrogen and 
13-12 percent carbon dioxide is abso- 
lutely maintained at any point from 20 
to 100 percent of rated capacity. Adjust- 
ment can be set to be free of oxygen in 
the presence of a small amount of com- 
bustibles, or completely free of com- 
bustibles in the presence of a small 
amount of oxygen 

For a descriptive booklet write C. M 
Kemp Manufacturing Company, 405 FE 
Oliver Street, Baltimore 2, Md., referring 
by number to this Perroteum ReFiner 
item 


Floor Gratings (item 88) 

Custom made floor gratings for walk- 
ways, platforms and stairs in refineries, 
industrial plants, factories, power houses, 
boiler rooms, water works, and sewage 
offered by Borden Metal 
Products Company. The gratings are 
mechanically locked under hydraulic 
pressure, all slots are above neutral axis 
of bearing bars, thus maintaining 
strength. Cross bars are designed to per 
mit lateral bracing. No heat is applied 

For bulletin write Borden Metal Prod 
ucts Company, 884 Green Lane, Eliza- 
beth, N. J., referring by number to this 
PerroteuM Reiner item 


plants are 


Motor Drive (item 89) 

’ new applications for a 
smaller, less expensive, all-electric vari- 
able-voltage type of adjustable-speed 
motor drive to operate on alternating 
current, Reliance Electric & Engineering 
Company has designed a new V-S unit, 
available at the outset in 4, 1, 1% and 


To satisfy 


2-hp. sizes. Designed and built to operate 
on single-phase a.c. power with “round- 
the-clock” speeds ranging from 290 to 
2300 rpm. at rated output and at 80 
rpm. for short periods or at light load, 
the drive provides stepless speed selec- 
tion and adjustment through this oper- 
ating range 

For a copy of Bulletin D-2101 write 
Reliance Electric & Engineering Com- 
pany, 1111 Ivanhoe Road, Cleveland 10, 
Ohio, referring by number to this Pe- 
TROLEUM REFINER item 


Pressure Seal (item 90) 


An improved high pressure seal, de 
signed to meet the extraordinary seal 
ing requirements of equipment handling 
hydrocarbons under high pressures and 
temperatures, and developed by Felt 
Products Manufacturing Company, in 
corporates improved control and balance 
reduction in 


of hydraulic pressures; a 





rosive liquids. 


Houston 2, Texas 
726A M&M Bldg. 
Phone Chorter 4-8189 





Pump Packing Troubles 


may mean costly shutdowns. Packing trou- 


bles ALWAYS mean higher operating 
costs. Have you tried Centrifugal Pumps 
which require NO packing? Most satis- 


factory for pumping acid and other cor- 


Descriptive Bulletin on Request 


THE EDWARD SOPH CO. 


Tulsa 5, Okla. 
202 E. 18th St. 
Phone 3-6659 








February, 1950 


A Gulf Publishing Company Publication 
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the number of parts; and a simplified 
cooling method. Seals are designed to 
handle a variety of liquids at pressures 
up to 600 psi. and temperatures up to 
250° F. in centrifugal pumps and other 
equipment handling crude oils, gasoline, 
propanes, etc 

For a copy of the data sheet write 
Felt Products Manufacturing Company, 
Packing Division, 1508 Carroll Ave., 
Chicago 7, referring by number to this 
PerroLeuM REFINER item 


Meters (item 91) 

How automatic compensation for pres 
sure or temperature variations, or for 
both, are achieved in flow measurement 
of gases, liquids or other fluids with 
Hagan Corporation's compensated ring- 
balance meters is explained in company 
Bulletin M-51 A schematic diagram 
shows how a corrected record is auto- 
matically and continuously produced— 
with the chart also showing uncorrected 
flow. A built-in integrator automatically 
totalizes the corrected flow Another 
diagram illustrates installation of a pres 
sure and temperature compensated hagan 
ring-balance flow meter 

For a copy write Hagan Corporation, 
Hagan Building, Pittsburgh 30, refer 
ring by number to this Perroteum Re- 
FINER item 


Chromium Chemicals (item 92) 


data on bichromate of soda, 
and its principal uses 


Concise 
its manutacture, 


SIMPLIFIED 
Stainless 
FABRICATION 


with FLOWLINE 
STAINLESS WELDING FITTINGS 


Aay stainless steel piping system can be 
constructed with c minimum of equip 
ment. using FLOWLINE stainless steel 
welding fittings, simply by straight cut 
ting of tubes to desired lengths and piain 
butt welding. Fitting and welding time is 
thereby reduced, and a cleaner. lastingly 
efficient system is assured. since pockets 
and sharp corners that cause pressure 
drop are eliminated. FLOWLINE fitungs 
can be cut out of the line and used again 


FLOWLINE stainless welding fittings 
are made in Stainless Types 304, 316, 
and 347; to match pipe and tubing of 
various wall! thicknesses in sizes trom 
%” through 12°. Send for Bulletin $310 
which gives complete specifications and 
list prices of the world’s most complete 
line of stainless steel welding fittings. 


WELDING FITTINGS CORP 


— | — i —— ae WD 














Allegheny 
Room 2036 
Pittsburg! 


PETROLEUM 


Center Finder (item 95) 


Model Pt 


terstate Sales 


eterr 


Rerinen it 


Jet Ejectors (item 93) 


Fva steal eject 


by Cr I 
vailable in single 
handle ac 
ncehes mercur 
ve-stage un 
ing evact 
rative ev 


whicl 


vith the main features of the larger high drop} 
lel ’ 


Mov 
Tool Steel (Item 94) 
Market ler the 1 


k 


Superior-built Absorber 80 ft. long and 102 inches in diameter 


Topnotch teamwork 


gives you a SUPERIOR job! 


The above absorber, built for a West Texas gasoline installa 


tion, is proof of how all Superior departments work as a team 
to produce plant equipment of Superior quality 

Because of the close cooperation between our engineering 
dratting and production departments, you get your finished 
job AS PLANNED AND AS SPECIFIED. Try us! WE CAN DO 
THE JOB! 

Also API-ASME 
FRACTIONATING TOWERS - HEAT AND ASME CODE 
EXCHANGERS - SCRUBBERS AND CERTIFIED BY 

NATIONAL BOARD 
RETUBING OF HEAT EXCHANGERS 








For Information or Estimates Call Amarillo 4395 


SUPERIOR MANUFACTURING COMPANY 


aAamahtite @, 'r 


NEFINER 


For further information write Inter 
state Sales Ce mpany, 123 E. 18th Street, 
New York 3. referring by number to this 
blue sheet write PerroteuM REFINER iten 


Steel Corporation, 


, iver, Building, Piping Systems (Item 96) 
7 ae = Charts, tables, graphs, condensations 


iten 


and discussion of pipe specihcations, 
welding data desigt formulas, met 
allurgica nformation and ther engi 


ers special ly neeru ata are contained in Midwest 


npany) ts a compact Piping & Supply Company, Inc.’s cata 


ron welding fittings. There are digests 
out 20 ASA and ASTM specifica 
overing pipe, fittings and flanges, 
discussion of code requirements 
pressure piping 
For a copy of the catalog write Midwest 
Piping & Supply Company, Inc., St. Louis, 
referring by number to this PeTROoLEUM 
REFINER iten 


Metallic Soaps (item 97) 
Mallinckrodt Chemical Works has an 
nounced addition of aluminum stearate 
technical D-50 to its line of metallic 
soaps for use in the lubricating grease 
industry Tests |} shown D-50 
wreases, at lov oat centrations, t 
possess goo t mechanical 
break low! up und to have 
in ints, even texture, and 
to bleed.” “Alum 
num soaps for Lubricating Grease Man 


s handier 1} superior resistance 


nches per fos ufacture contains descriptions of the 


. ' 
1 measures 6 by company $8 major ! rmin alumimnum 
Other features stearates plus nprehensive discussions 
N 416 oO oon t turing techniques, the 








Emulsified or Free Oils Effectively 
Removed from Condensate with the 
BLACKBURN-SMITH REFINER 


Outstanding Advantages 
Breaks the tightest emulsion of oil in water 
Reduces contamination to less than .| ppm 
Produces pure, clean condensate 
Saves boiler tubes 
Contaminated Condensate Formerly Wasted Can Now Be 
Re-Used After Filtration Through the Refiner 


Proved in service saves heat units and fresh woter no back 
washing reduces boiler maintenance costs improves boiler 
efficiency simple and inexpensive to operate requires little 
space 


Write for catalog. Engineering assistance gladly furnished 
Phone: The Blackburn-Smith Mfg. Co., Inc. phone: 


Hoboken 96 River Street, Hoboken, New Jersey Rector 
3-4425 Subsidiary of Condenser Service & Engr. Co., inc 2-9360 
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DON’T BE A 
LATE STARTER 


1950 promises to be a tough, competitive year. One 
way you can get a fast start on profitable operation is 
to use standard Wiison-Dudgeon Tube Expanders to 
help solve your production or maintenance problems 
on tubular apparatus. Backed by 97 years of solid ex- 
perience, Wilson-Dudgeon Tube Expanders will assure 
you of fast, easy, reliable tube rolling to cut down- 
time and increase production-time. Here are two of 
the profit-making Wilson-Dudgeon Tube Expanders: 


Wilson-Dudgeon Model 38 Tube 
Exponder for tubes 1” ©.D., up. 
Self-feeding, parallel rolling and 
flaring action seats tubes quickly 
and solidly. 


Wilson-Dudgeon Model 41 Tube 
Expander, poraliel rolling, self- 
feeding with boll bearing thrust 
collar for rolling heat exchanger 
tubes '/,” 0.0. to 2'/2” 0.0., inte 
tube sheets to 6”. 


No matter what your tube expander problem, you can 
be sure of getting a Wilson-Dudgeon Tube Expander 
that will fit your specific application. Write us, giving 
full details or send for Bulletin 380. 


CUT FUEL COSTS with 
WILSON TUBE CLEANERS 


Remember—!,,” of scale often 
wastes 10%, or more, in fuel. A 
Wilson Tube Cleaner makes short 
work of the toughest deposits. . . 
cleans both ferrous and non-fer- 
rous straight or curved tubes. 
Air, steam, water or electrically 
driven cleaners available for tubes 
3” LD., to the largest ever 
cleaned. Write for Bulletin 47-A. 


THOMAS C. WILSON, INC, 21-11 44th AVENUE, LONG ISLAND CITY!, M. ¥. 


W i LSO he 


TUBE CLEANERS 


February, 1950—A Gulf Publishing Company Publication 


HOW AQUA-VACTORS 
PRODUCE VACUUM 
WITH WATER 


CR Aqua-Vactor 
Uses Water as 
Motivating Fluid 


Combining the advantages of the steam jet ejector and the low 
cost of water, the Croll-Reynolds AQUA-VACTOR is employed 
economically in many instances. Low in first cost and with no mov- 
ing parts, the water jet may be used to mix liquids, serve both as 
an ejector and condenser, and in isolated cases, handle air and gases. 

While not as efficient as a steam jet ejector, the AQUA- 
VACTCR becomes economical when the pressure of water is being 
dissipated for other process work. In such cases it may be possible 
to use the AQUA-VACTOR either as an ejector alone or as both 
an ejector and a condenser using water under pressure to operate 
the AQUA-VACTOR and using the exhaust from the AQUA- 
VACTOR for other processes. 

The illustration shows a type SW EVACTOR using steam 
in the first stage and water in the second stage. Here the AQUA- 
VACTOR is used both as an ejector and as a condenser, handling 
air and, at the same time, condensing steam from the first stage. 
Of interest to engineers with corrosion problems, the steam stage 
in the illustration is constructed of carbon including the steam 
nozzle. The carbon is incased in cast iron giving the equipment 
the strength of iron and the corrosien resistance of carbon. 

For more complete information concerning the application of 
the AQUA-VACTOR, or any type of steam jet EVACTOR, write 
today to: 


REYNOLDS 


CROLL-REYNOLDS CO., INC. 


17 John Street 
NEW YORK 7, N. Y. 








Mechanical [rive 


TYPE DP 


For flexible speed control, performance accuracy, and 
on-the-job reliability, you can’t beat a General Elec- 
tric standard DP turbine with its totally-enclosed 
hydraulic governing system. 

This pressure-relayed system gives you ease and 
accuracy of control that compares with the precision 
speed governing of large central station turbines. Yet 
the DP is a standard design, sold at standard prices. 
YOU GET A WIDE SPEED RANGE—30% adjust 
ment for flexibility of operation. This feature, com 
bined with the wide variety of ratings and speeds 
available, provides you with the “right’’ turbine for 


any job. 


YOU GET PERFORMANCE ACCURACY— 6% 
regulation means holding the speed you want on im- 
portant processes. Regulator control is available for 


governing in terms of any process requirement. 


YOU GET GREATER RELIABILITY—the hydraulic 
governing system keeps moving parts to a minimum, 
operates in an oil atmosphere with no exposed link- 
ages. This eliminates wear and corrosion, assures 
dependable operation. 

Check the features of the standard DP. It can give 
you the kind of precision performance you're looking 
for, the savings in operating costs that boost profits. 
Contact your nearest G-E sales office, or write for 
bulletin GEA-4955A. Apparatus Dept., General 
Electric Co., Schenectady 5, N. Y. 
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HYDRAGLIC 
GOVERNING 


wakes 4 difference 


eee 
. e. - Here's What Standardization as 


ah, 


Provides For You 


emunaa tain at close of all shaded parts are 
on all sizes of DP turbines. Thus, it 
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ANNIN DOMOTOR VALVES 


COMPLETE 29,354,400 
TEST CYCLES 
OF EFFICIENT OPERATION 


AiResearch Manufacturing Company 


The service record of 40 single-seated Annin 
Domotor Valves installed at AiResearch 
Manufacturing Company, well illustrates the 
efficiency and dependability of these valves 


under severe operating conditions 


Installed July, 1948, in a turbine test station to 
1) psi and 1000° F., these valves 
have to date completed approximately 


Gg 354 400) tect 


arry air at | 


ycles of continuous, trouble-free 


operation. Since their installation, none of the 


iulves have required major overhaul. They 


were ser cea ; é n the ne an exclusive 


feature provided by the separable valve body 
construction of Annin Domotor Valves 


The history of these valves is typical of 

Annin Domotor Valve installations all over the 
country. They all tell the same story ol 
Annin Domotor Valve maintenance economy 
| 


positive contre and long dependable service 


Write today for this bull 
A neu y ten nine installation 


r 
of the VDomotor 


and operating features 


THE ANNIN COMPANY 


3500 Union Pacific Avenve 
Los Angeles 23, California 


mpany Pul 





UBLIPX 


STEEL SCAFFOLDING 











SOLVES 
REFINERS’ 
PROBLEMS 


ONLY FOUR 
BASIC PARTS 
REQUIRED 


Tubelox 
tubes — 
several 
lengths 








Standard 
coupler 


Here's the preferred all-purpose scaffolding for 
refinery construction of maintenance work: 


, 
Versatile! 
Neo job too difficult 
Neo limit on height, width or shape 
Adjustable ideal for fixed or rolling scaffolds 
coupler Use it indoors of ovt 


, 
Economical / 
@ Only 4 basic ports 
@ Easy to erect ond take down — even in 
restricted space 
@ WNeot, compect, convenient 
100% recovery of moterels 


ton | abel 


@ interiocking steel tubes 

@ Dependable couplers 

@ WNe sheorp corners, nails or splinters 
@ Low wind resistance 


standord 
or caster 


For full information, write for 


Bulletins PTS-10 and PTS-13. 


eceeeeeeeeeeeeeeeeeeeeeneeee 


Complete stocks for sale or lease — Netion- wide service 





Greater Sofety...Eficiency...Economy 
THE PATENT SCAFFOLDING 


38-21 12th St., Dept. PR, Long Island City 1, New York 
See Your Classified Telephone Directory for Nearest Office 
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stalled in any position 

For further 
Products Corporation 
Philadelphia 44, refer 


this Perroteum Rerine 


miort 


Safety Messages 
Satety wl 
attention 


messages 
ombu 


po 
velit 


by a <« 
motion made 
flash-o-graph, a pr 
Applances§ 


spelled out in bright « 


are 


contimuc 


move along 


news bulletir 


Thin 


“as for mai 


ompany 


nation write R-S 
Wayne Junction 
ring by number to 


R iter 


(item 104) 
and hold 
light and 
ssible by the new 
ct of Mine Safety 
Messages 
lots of light 
isly like 


uch gain 


lation of 


are 
which 
electric 


unit is cased in steel 


T of the coatin 


ntenance 


—there has been none 


and we do not 


any 


.we have 
well pleased w 


look for 


been very 
ith the use 


of Insul-Mastic for coat- 


ing tenks 


and have 
adopted it as standard 
for tanks in pleces where 
condensation and corro 
sion occur so badly as 
to nullify the use of or- 
dinery paints . 


crackle finish. It measures 


weighs 6% 


with a black 
23x3x6" 
plete F 


available 


and pounds com 


fty-two standard tape messages 


and special messages Can 
be furnished 

For a bulletin 
pliances ( 
Meade Streets, 


number to this 


on request 

write Mine 
ompany, Braddock, 
Pittsburgh &, 
ReFINeR item 


Safety Ap- 
Thomas and 
referring by 
PeTROLEUM 


Thermowells (item 105) 

Featuring special metal coverings of 
tantalum, colmony, lead and stellite for 
thermowells, that are particularly adapted 
for specific requirements of abrasion, 
corrosion and erosion, Catalog No. 200 
of Trinity Equipment Corporation de- 
scribes bas of thermowells, their 
variations and other special process in- 
dustry equipment. Special fabricated 
prod including pressure vessels and 
laboratory apparatus also are shown 

For a copy write Trinity Equipment 
Corporation, 468 Westfield Avenue, East, 
Roselle Park, N. J., referring by number 
to this Perroteum Reriner item 


pes 


cts 


Leak Detector (item 106) 

onsolidated Engineering 
Leak Detector Bulletin 
applications and leak detection methods 
bot! and pressure sys- 
Examples of both Probe and 
Envelope techniques are discussed and 
the 


Corpora- 
uion's describes 
used in vacuum 
tems 
show 


diagrams necessary 


equipme nt 


schematic 
testing 

For a copy write Consolidated Engineer 
ing Corporation, 620 N. Lake Avenue, 
Pasadena 4, Calif., referring by number to 
this Perroteum ReFiner iten 


These excerpts from letters we did not 
request give an indication of what 
Insul-Mastic Protective Coatings can 
do for your plant. Long ‘ife, even 
under badly corrosive conditions, is 
one of its features most praised by 
industry. 


Why not learn from our engineers 
how Insul-Mastic can save your money 
and equipment by barring the corro- 
sive forces of acids and liquors. Write 
Department 3 at the address below. 


Insul-Mastic Corporation 


Drain Lines and Fans (item 107) 


The Duriron Company, Inc.'s list H-2 
illustrates all company acid proof equip- 
ment for handling corrosive wastes from 
chemical laboratories, engraving shops, 
chemical plants, plating rooms, and steel 
mills. The list contains new items and 
items of improved construction 

Also available is Bulletin 1103 which 
describes corrosion resisting fans made 
of parts cast in Duriron, Durichlor or 
Durimet 20. The fans are built in five 
sizes with capacities up to 7500 cfm 

For this literature write The Duriron 
Company, Inc., Dayton 1, Ohio, refer- 
ring by number to this Perroteum Re- 
PINER item 


Combustion (item 108) 

“Combustion Control” (Technical Bul- 
letin No. 103.) prepared by General 
Power Plant Corporation, contains an 
exposition of the nature of haze and its 
use as a combustion index. A description 
of devices ranging from the simplest 
auxiliary controls up to complete robot- 
eye installations is included along with 
a discussion of methods of control for 
all hydro-carbon fuels 

For a copy write General Power Plant 
Corporation, 381 Fourth Avenue, New 
York 16, referring by number to this 
PerroLeuM Reriner item 


Viscosity Control (Item 109) 
Brookfield 


“viscotrol” 


Engineering Laboratories, 


Inc.'s can be supplied to con- 
trol any 
50,000 


able to respond to any viscosity change 


viscosity from 2 to 


the 


working 


centipoises with instrument 


g that LASTS 


LASTS 


LASTS 
LASTS 
LASTS 
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ee Is Lower Cost From Month To Month 
WITH ORBIT FORGED STEEL VALVES 


When planning new construction, modernization or ex- 
pansion programs, specify ORBIT VALVES for: Tank 
Car and Truck Loading Racks, Butane and Propane 
Storage Tanks, Dehydration Units, Caustic Treaters, 
Alumina Dryers, Compressor Discharge Lines, Accumu- 
Loading Rack Pumps, Butane and Propane 
There are also many other installations in a 


lators, 


Vapors. 


piant where ORBIT VALVES can be used to advantage. 

We will be glad to make other recommendations. 
Valves shown above on Caustic Treater are ORBIT 
Figure Number TF201-3, Two Inch 300 Ib. Stainless 
Steel Trimmed, Forged Stel Intermediate Temperature, 
600 Ib. W.P. @ 100° Fahr., Maximum Rated Tempera- 
ture 375° Fahr. Orbit Forged Steel Valves can be fur- 
nished with Stainless Steel Trim or Carbon Steel Trim. 
* Orbit is o trade mark. 


Your Supply Store Carries Orbit Valves 


ORBIT VALVE COMPANY 


P. O. Box 699 


Houston, Texas—407 Velasco St. 
(serving the Gulf Coast) 


BRANCHES 


Tulsa, Oklahoma 
Casper, Wyoming —The Great Western Co. 
(serving the Rocky Mountains and Canede) 
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SECTION II 


comprises Articles 13-25 inclu- 
sive of the Edmister series running 
currently in Petroleum Refiner. 
printed November, 1948, through 
December 1949. 


ORDER TODAY 


SECTION II OF 


Wayne C. Edmister 


Application of Thermodynamics 


to Hydrocarbon Processing 
WHAT IT CONTAINS 


reserve a 


and referer 


+} -—-——--— = MAIL COUPON NOW= -- —-—--— 


Petroleum Refiner, P. O. Box 2608, Houston |, Texas 














within | percent of the particular value 
for which it ts set. The unit can be en 
gineered into production systems to pro 
vide continuous and automatic viscosity 
control 

For a copy of data sheet O12 write 
Brookfield Engineering Laboratories, 
Inc., Stoughton, Mass., referring by num 
ber to this Perroteum Reriner item 


Graphic Panels (item 110) 


4 25-foot graphic panel, containing 73 
nullmatic controllers for crude and 
vacuum units, fluid cat crackers, frac 
tionation units as concentration, poly 
and LPG units is described in Bulletin 
509 of Moore Products Company. This 
panel, pictured in October's PR, page 
130, provides centralized control for 
Rock Island Refining Corporation's In 
dianapolis refinery. Also explained with 
accompanying pictures is pneumatic force 
balance for measurement, transmission, 
and control. Standard transmitters and 
controllers are shown including flow 
meters, thermometers, pressure control 
lers liquid-level and differential trans 
mitters 

For a copy write Moore Products 
Company, H & Lycoming Streets, Phila 
delphia 24, referring by number to this 
Perroteum Reriner item 


Valve Specialties (Item 111) 

Davis Regulator Company's valve 
specialties, pressure, flow and liquid level 
controls for steam, air, gas, water, oil 
and other fluids are described in Cata 
log A 50 which contains six condensed 
bulletins and one technical data sheet 
Described are pressure regulators, alti 
tude valve, pump governors and strain 
ers; lever, float and motor operated 
valves, pilot valves; back pressure, relief 
and non-return valves, steam trap and 
air vent; liquid level controllers: solenoi 
valves; dia-ball unit and applications 
and capacity charts 

‘or a copy write Davis Regulator 
Company, 2541 South Milwaukee Ave 
nue, Chicag referring by number t 
this Perroteum Reriner iten 


Industrial Thermometer 

(item 112) 

Data on | 
thermometers presented in tabular 
and sectiona ed form in Precision 
Thermometer 1 Instrument Com 
pany’s Bulletin Ff All basic models 
sizes, forms, and attachments with sim 
plified application data to enable the 


user to select the yper thermometer 


iq in-glass industrial 


for any industrial installation are shown 
The bulletin incorporates necessary in 
torn ati n neg ring and pur 
chasing 

For copy v Cher 
mometer ns ment any, 1470 
Brandy t » wre 
ferring vy nt ber ft , ROLEUM 
REFINER 


Chemical Feeder (item 1 


Fischer P any’s 


13) 








lysts, disinfectants, inhibitors, reagents 
New Equipment 


and other chemicals into a larger stream 
The built-in eductor takes the place of a 
pump, and therefore many highly cor- 

rosive chemicals can be fed directly from For Bulletin DD-110, available shortly, 
a container. The unit will treat up to write Industrol Corporation, 88-35 76th 
7000 gallons per day of water directly Avenue, Glendale. Brooklyn 27, refer 
In a bypass arrangement, using a solu number to this Perroteum Re- 





ring by 
tion containing 5 percent active reagent FINER item 
by weight, five parts per million of the 
reagent can be delivered to over 14 mil Manometers (item 116) 
lion gallons of water per day Minimum mercury contamination and 
For a copy write Fischer & Porter easy cleanout are among the features of 
Company Hatbor Pa referring by a line of reservoi 
to this Perroteum Reriner item nounced by King Engineering Corpora 
on. Available in 14 lengths with scales 
from 12 to 116 inches long, for use in 
Turbines (item 114) line pressures up to 200 psi., these ma 
The multi-stage turbine catalog of De nometers can be mounted flush; flat on 
Laval Steam Turbine ( mpany includes front of panel na wall - n a benc! 
" f the economics of by 


type manometers an 


number 


table with tripod mounting. The reser 


steel 


a discussi 
product power, as well as diagrammatic 1d connecting parts are 
sketches showing the utilization of heat ’ ‘ stainless steel. Sy 
for various typical plant operating con n fe t ven in Bulletin M-101 
litions. Pointing ut the flexibility of rol ri t | \ s copy write King 
turbine lr the catalog shows the ' bury unt at rporation. Box 100, Ant 
basic ty} f De Laval turbines ’ + 
lifferer rating conditions and appli : nape 
cations up t 0,000 hp. Design features r : : fo. b . ; 

ther company turbines are picture on s. The unite clieninate the fos Protective Snubber (item 117) 

apphicatior one . : } a. ‘ and the Action of Parker Appliance Lom 


equipmer 


for : ' | 
! marily wt | madustri tri referring by number 


REFINER iten 


pany gauge snubber im protecting 
located t-of 5 vol gauges from line shock and vibrat: 1 

Stean ] nt operate the nit while eliminating needle fluctuation fo@ 
more accurate readings is described im 

terring ' , ‘ ‘ et d Bulletin 380. Thirteen steps of adjusté 
REFINER iter it ) ment are available by use of three snubs 
' bing pins in a side pening chamber ou§ 

Dynamic Humidifier (Item 115) ith all piping ; lectric: ctiot f the line of flow. Made of forged staing 
‘ ' . tt 1 ach ss steel or forged brass ! snubbet 


50 sctr t air tins ’ 1 
! um d available with ™% of ! internal 


aval 


OO ps t { I 
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connections, tor service at 
working pressures up to 5000 psi 

For a copy write The Parker Appli 
ance Company, 17325 Euclid Avenue, 
Cleveland 12, Ohio rring by number 
to this Perroteum Reriner item 


pipe thread 


rete 


ffering a cata 


Fluid Drive (item 118) 
Link-Belt Company is 
low and engineering data book which 
how the original “Ed type 
applied to a 


describes 
electrofluid drive has been 
f applications and is now 

[ book 
been ex 
m to the 


th 


variety 
' ip to JO hy The 
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} ‘ starting 
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nic speeds 
For further nformation 
Reduction Sale mpany, 60 Fast 
Street, New York 17 
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Pumps (item 122) 
knemeering & 


Section 5 


Heat Loss Data (item 119) 
A bulletin by Thermobloc Dis 


rporation pt 


Supply Com 
describes the 
pumps, and 


Central 

s Catalog 
pany's line of motors, 

mputing heat urters. Included are single and three 

mg Also phase motors; switches, starters and re 

esis" lays; Westco pumps; repair parts; rotary, 

vaddle and Weinman centrifugal 


require 
f mdus type, 

throug 

d a table 
Descriptions f 
fired 
uv 0.000-bt 


copy write Central Engineer- 
ing & Supply Company, 1925 Cedar 
Road, Dallas 1, referring by 


is Perroteum Reriner item 
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Control Centers (Item 123) 
lardized control centers for 
ic power circuits are de 
$213, available from 
orporation. Dis 
ures, including the 
line 


‘ star 


nnects m the 
baffling of starter 
| safety in keeping 


Condensers (item 120) i! he calized. and the design 


‘ vi ' 1 compartment doors t 


pos 


} . ; } 

the units have been re 
“ pers el from com 
th the live bus 


te Westinghouse 
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Pitts 
this 
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Lab Appliances (Item 124) 
Castaloy laboratory appliances are 


Scientific ( 


nd burette 
and 


Arc Welder (item 121) 
| . 


Lhe W0)- ary } t 


Screntih« 
Pittsburgh 
Perro 


mM REFINER iter 


Magnesium Anodes (item 125) 
How magnesium helps to stop corro- 
sion is explained in a Dowell Incorpo- 
rated booklet which explains the metal’s 
useful properties in cathodic protection 
of pipe lines, gathering lines, tank bot- 
toms, sea water corrosion, lead sheath 
cables, heat exchangers, and tower foot- 
Discussed are the design of a 
magnesium installation, current 
required for cathodic protection, how 
many anodes will be needed, which mag- 
nesium anode should be used, where the 
anodes should be located, how they're 
installed, and the importance of backfill 
For a copy write Dowell Incorporated, 
number to this 


ings 
anode 


Tulsa 3, referring by 
PerroteumM Reriner item 


Strain Gauges (item 126) 
How to apply SR-4® 


and how to sek 1 use 


Strain gauges 
SR-4 bonded 
stress 


t an 
Vire str gauges in 
two bulietins of 
Works. Bul- 
gauges tor 
explains the funda 
simple and practical 
instruments. A 
gauge output 
rmulas for com 
d Wheatstone 
includes examples 
Bulletin 279-B, 
strain gauges, 
attaching 
gauges to 


resistance “ 
analysis is described in 
The Baldwin Locomotive 
letin No. 2 n SR-4 
stress 

mentals 


strain gage circuits and 


section on calculation of 


gives derivations < f 
puting dynamic 
bridge circuits, 
ot these computations 
How to Apply SR-4% 
gives detailed 
SR-4® resistanc« 
surtaces 

For copies 
motive Works 
by number to this 
item 


procedures tor 
wire straim 
write The Baldwin Loco 
Philadelphia 42, referring 
PerroLeuM Reiner 


Jacketed Valves (item 127) 
disadvantages of 
valves han 


To overcome the 
other methods of heating 
dling fluids that solidify or are difficult 
to move at room temperature, Alloy 
Steel Products Company, Inc., has de 
veloped corrosion-resistant, jacketed gate 
and valves. Bulletin No. 3 de 
h range from 
6-inch flanges 
stem with 


globe 
scribes these valves, whi 

to 4 inches 2 to 
No. 1105 valve has rising 
stationary handwheel. No. 1305 has ris- 
ing stem and handwheel. No. 1505 jack- 
eted check Ited cover with 
globe type check 

For a cx Alloy Steel Products 
Company, Inc., Linden, N referring 
by number to this Perroteum REFINER 


with 


valve has b 


py writ 


item 


Gas Anclyses (item 128) 

“The Analysis of Gases, A Brief His 
tory and Modern Trends” by L. V 
Guild of Burrell Corporation is the fea 
tured article in the corp “Fall 
Announcer.” Material gives historical 
background ! major developments in 
the prog inalysis trom Von 
Helmon 16th century 
until ti discussed 
1s measuremer! \ al and chemi 

fields 
of measu let re | é a short 
descripti n tom ‘ involved, ete 
litle headings of this ther- 
mal cond: ty, infrared py, 
mass spectroscopy, low dis- 


ration’s 


section are 
ictivi spectrosc 
temperature 
tillation and fractional adsorption 

For a copy write Burrell Corporation, 
1942 Fifth Avenue. Pittsburgh 19, refer- 
ring by number to this Perroteum Re- 
FINER item 
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Improvements and economies in welded piping ©§ miowesr 
WELDING FITTINGS 


result from this YM : Improve Piping Designs 


and Reduce Costs 


1 ® 2 


LONG RADIUS LONG RADIUS 
ASA LONG TANGENT 


Lc/e eo am C/E=- 1%D 
' } 


SIZES: %° TO 24°, INCLUSIVE SIZES: 2° TO 20°, INCLUSIVE 
Dimensions conform to applicable size ronge Some radius as ASA Elbows but with long in 
of Americon Stondord for Butt-Welding Fit tegral tongent on each end —an exclusive 
tings, ASA B16.9. Radius and center-to-end Midwest feature thet saves time ond pipe 


dimension equal |'/2 times nominal pipe size No price increase over ASA Elbows 


3 4 
SHORT RADIUS LONG RADIUS 


REDUCING 
LS /E ° 


J i 
SIZES: 1° TO 30", INCLUSIVE SIZES: 2° TO 12°*, INCLUSIVE 
2 
Where spoce limitotions prevent use of ASA Midwest Reducing Elbow takes the ploce of 
Elbows or Midwest “long Tangent’ Elbows o straight elbow and o reducer. It saves more 
shown above ot right, these short turn elbows than one-third of the welding and improves 
without tangents are recommended both design ond appeoronce 


§ C’E—Center-to-End Dimension D~-Nominal Pipe Size R— Radius 
SYMBOLS | T—Length of Tangent *D—Dimension is for larger Pipe Size 


The variety of Midwest Welding Elbows is particularly im- 

portant because of the exceptional latitude in design and 

economy in erection that it provides. For example, the 

Midwest Long Tangent Elbow permits faster, easier, more 

occurate lining up with pipe . . . removes weld from point 

of maximum bending stress . . . often eliminates a short 

nipple and its extra weld. Slip-on flanges are easily 

sed with minimum change in flange ond fitting. TANT SSM 0D ae Met) 8 ad ee 


This “Variety” is only one of several reasons why Main Offices: 1459 South Second Street, St. Lowis (4), Me. 
Soles Offices: New York (7), 30 Church St. 
Chicago (3), 79 West Monroe St. © Los Angeles (33), $20 Andersen 


S @ Heuston (2), 229 Shell Bidg © Tulse (3), 533 Meyo Bidg 
Sevth Boston (27), 426 First St. © Distribwters in Principal Cities 


many users prefer Midwest Welding Elbows. 











About EQUIPMENT and 
SERVICE Suppliers 


Consolidated Western will be 31-foot lengths of 30-inch pipe 


Conversion of the shipyard properties 


Completing Steel Shop ‘ located adja ent to Consolidated West 


¥ i} ] fale ted 

! and “ plate ’ ated 

I rent om cavy | e a r lad rn Steel Corporation's present struc 

ste staimless steel ar nickel-clad ves 

eel ta ; 4 , al steel fabricating plant, into add) 
nten 


“¢ | rinct « 'y ] } 
u ar nal fabricating facilities is ahead of 


‘ os Pp - e z ' ") “4 ; — schedule, according t the corporation, 
: We ie A - : = desp ue ane usonably heavy rains during 
aie Leecember 
Heads Darcoid Company of Texas 
In charge of the Houston office of 
Darcoid Company of Texas is Thomas 
W R senstein tor 


a representative 


Rosenstein 





Wc VALVE PLATES and DISCS 
FOR COMPRESSORS 


ANY 
DESIGN 


ANY 
SIZE 


INDIVIDUALLY 
CUT AND 
GROUND 


MACHINED — not punched Out —which prevents cracks and strains thus 
eliminating breakage risk of fragments of broken plates getting in cylinders. 
Best obtainable alloy steels used to meet requirements. Oil hardened and tem- 
pered to correct hardness. Precision ground to perfect flatness. 


Let VOSS make your next Valve Plates and Discs! 


J.H.H.VOSS CO., inc. sew 'vore'ss, nv 





company includes Oklahoma with par- 
ticular emphasis on the refinery and chemi- 
cal industry on the Texas Gulf Coast 


District Changes Announced 
By Republic Supply Company 
Republic Supply Company has an 
nounced personnel and organizational 
changes as follows: District No. 2, for 
merly the Texas and Louisiana Gulf 
Coast area, has been divided into three 
parts. H. C. Kinney, Houston manager 
of the district, now has headquarters in 
San Antonio with territories including 
Corpus Christi, Alice, Hebbronville, Mc 
Allen, Pleasanton, Falfurrias and Vi« 
toria. Houston and surrounding trade 
territory has become the Houston dis 
trict sales office under management of 
Ralph B. Hary 
New Iberia and Lake Charles, La.. 
stores, formerly a part of District 2, are 
now supervised by W. M. Haynes, who is 
also manager of refinery and industrial 
sales for the home office The newly 
created Repsco Seal Division, Industrial 
Sales Department, manufacturer of the 
shaft seal, is headed by Frank 


Cc. Il. Crais Company Opens 
New Alabama Sales Offices 


C. I. Crais Company, sales representa 


tive for Lukens Steel Company and its di 


visions, By-Products Steel Company and 


Lukenweld at Coatesville, Pa., since 1947 
offices in the Industries Building New 
Orleans, has moved to Birmingham, Ala 
where it will open offices at 529 American 
Life Building. In its new location C. I 
Crais Company wi r ukens, By 
Products and ! stomers im 
Arkansas, Florid: riz Louisiana, 
Mississ pp ! u at li Fl rida, 
Georgia and S« rol ! 

; Sates 


office 


Monsanto Executive Joins 
Petrochemical Sales Staff 

Assistant to the president of Monsanto 
Chemical Company since 1948 lames B 
Irwin Ir has beer named a member of 
the petroleum chemical sales department 
t the organic chemicals division. He has 
been with the npany since 1940 
1942, Irw trar ved fron 
Monsant lant 


ordnance 


1948 


Worthington Engine Division 
Gets New Eastern Manager 


ihe a 


Petroleum 





I Russe ll who has 
handle Canadian sales 
W orthington’s 


Amstutz Link 


Oil Well Supply Names 
Two te Executive Posts 
1 |} t general works manager 
l ply Company, | 
as been named t 


president, he 


manager 
rary headquarters at 


al Works at Oil 


t January 1946, 
assistant to vice 
special industrial en 
assistant to presi 
nanutacturing depart 
vas later changed to 
nager He was gradu 
1926 with a 

anical engineering 

i with J \ Utley 
General Motors’ 

and Campbell 

two yeatTs was aA 
neer and chief im 
North Americar 


ry at Dallas from 


chief mdustrial en 

1 1949. He received 

trical engineering 

liversity in 1927. First 

vy engineer with B. F. Good 
at Akron and as an indus 

r Reliance Electric and 
pany f Cleveland, he 

nstrong Cork Company 
1946 An stutz } 
cho wr Denison Engi 
par { Columbus, Ohi 


as been 
' 


ntment as chiel industrial 


r Oil Wel 


Graver Tank Steel Manager 
Graver Tank & Manufacturing Con 


~ { ( ) d nas & 


Duriron Personnel Changes 
Wayne D. Staley, formerly New York 
strict 1 er f The Durir Com 


al Sale 


He didn’t forget... 
He just took a chance! 


When workers risk their 
eyes, with disastrous results 
to both themselves and the 
company alike, it’s time to 
look into the cause of un- 
safe practices 





Goggle Style TAW 51 


WILLSON answers the problem of getting safety equip- 
ment worn by designing the utmost comfort into their 
entire line of eye and respiratory protective devices. The 
goggles illustrated have eyecups that are molded to fit 
the bony structure around the eyes. The chain bridge and 
elastic headband are adjustable for comfortable fit. And 
the Super-Tough* lenses meet or exceed Federal Specific oo co # ee 
cations for optical clarity as well as impact resistance. NEW CATALOG 


In addition to product in- 
formation, it contains in- 
formation on safety glass, 
filter glass, respiratory hasz- 
ards, etc, which will help 
you select proper safety 
equipment to meet specific 
hazards. Send for «t! 








“Established 1870” TW hee TT Pat Ole 


WILLSON PRODUCTS, INC., 246 WASHINGTON STREET, READING, PENNA. 
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that's your 


PALMER 


THERMOMETER 


Where precise process temperatures are vital, put 
Palmer Thermometers on guard. Palmer instruments 
are guaranteed permanently . .. can’t fail you at criti- 
cal moments. 

Palmer “Red-Reading-Mercury” turns the pure, sil- 
very mercury into an easily seen, wide red column... 
your temperature readings are certain to be accurate. 
Full length graduated scale. Large, clear markings. 

Ruggedly built...Palmer Thermometers are housed 
in extruded brass cases, chrome finished. Double- 
strength glass shield, snug fitting with patented spring 
tension. Snap-on cap that’s removable, but won't work 
loose. 

For full details, write for catalog. 


Mfrs. of industrial, Laboratory, Recording and Dial 
Thermometers. 
2515 Norwood Ave., Cincinnati 12, Ohio 
CANADIAN PLANT: King & George Sts., Toronto, 2 


ARLRMOMERERS Vac. 











will be located at the home office in 
Dayton, Ohio. In directing sales and 
advertising activities, he will replace D. 
E. Jack, who has resigned as vice presi- 
dent in charge of engineering and sales. 

F. Sharpe, former manager of the 
Philadelphia office, has been appointed 
New York district manager. Ralph L 
Watts, former sales engineer in New 
York, will be in charge of the Phila 
delphia office 


Dowell Transfers Engineers 
To Texas District Offices 


John S. (Jack) Talbot, development en 
gineer for Dowell Incorporated in Alice, 
Texas, has been promoted to district sales 
engineer with the 
Houston area district 
office. Tom J. Tighe 
service engineer ; 

Houma, La., h 
been promoted to 
sales engineer at Vic 
toria, Texas, and Joe 
P Moran, Victoria 
sales engineer, to 
Alice 

Talbot, a Univer 
sity of Oklahoma 
graduate in petro 
leum engineering 
went to Alice in 1947 Talbot 
as development engi 
neer. Before coming to Dowell, in 1946, 
Talbot was associated with Champion 
Refining Company, at Enid, Okla 

Tighe, a graduate of Texas A. & M 
College, started with Dowell as a service 
engineer in Lafayette, La, in June, 1948 
Moran has been in Victoria since 1949, 
having transferred there from Grayville, 
Ill., and El Reno, Okla., in 1947. Moran 
received a bachelor of engineering in min 
ing at Ohid State University 


Honeywell Moves Into New 
St. Lovis Branch Building 


The St. Louis branch of Minneapolis 
Honeywell Regulator Company and tts 
Brown Instruments Division have moved 
into a new office building at 4354 Olive 
Street. The first to be built and owned 
by the ompany, the building, costing 
approximately $90,000, contains about 
6600 square feet of floor space. Prov 
sion has been made for a future second 
floor over the front portion of the build 
ing. Besides the i ) the builk 
ing provides a « drafting 
room, mstrument alr ronery sup 
ply, coat room ‘ room for 
employes main lobby also contains 
facilities for the sa serv parts 
; ( “imrn ms , ! inager 


Saval, inc., Forms Valve Firm 
“Shear-Seal” valves for industrial ar 
plications ill ¢ ! by Saval 
! known as 
mpany 


te 


Born Agent to New York 
Richard Morton has beer 


' re 





EW and exclusive Hl-.o Lemétorgue 
“a Speed Automatic Valve Operator 


39 


... prevents “Surge 


“Hammer” during 
closure of Valves, by 


automatically controlling 
speed of Valve Operator 


Another first with “Phillie Gear” . . . Another exclu- 
sive feature available for use with the internationally 
known LimiTorqve Automatic Valve Operator . . . 


AN ALMOST "MAGIC" DEVICE THAT 
PREVENTS: 

¢ Damage to pipeline valves and station pumps 
¢ Breaks in pipeline caused by “surge” 

« Damage to expentive equipment 

e Injuries to personnel 


A DEVICE THAT ELIMINATES: 
« Line “surge” or “hammer” during valve closure *hrome 
e Need for elaborate pressure-relief and storage IN 45 net ge 
facilities 
LAST 'fo® CLOSED 
Necessity of by-pass valves because of greatly in thw 
increased torque during initial valve opening 


Elements of humon error, to a great extent, in 
pipeline operation 


The Hi-Lo 2 speed device is new—different— Above illustration shows gate valve with first nine-tenths of trovel 
exclusive, and when combined with LimiTorque, gives closed in 45 seconds, and last one-tenth of travel to close in 
simple, positive, automatic and safe “Remote Control” 120 seconds. However, change from high to low speed can be 
of Valves. made at any pre-determined point of gate travel. 


Be convinced; write for more complete details. 


CERI: AVE. AND G ST., PHIL AVE. AND G ST., PHILADELPHIA _ PA, 
NEW YORK © PITTSBURGH © CHICAGO © HOUSTON 
1M CANADA, WILLIAM ANDO J. G. GREEY LimiTED, TORONTO 


Industrial Gears and Speed Reducers 
LimiTorque Valve Controls 


bruary, 1950—A Gulf Publishing Company Publication 








contractors. He will be located in New Bethlehem Supply Names 
York where he has been active i1 yo Two California Managers 


leum refinery gineering He vas 
merly witl dro n Research, Inc 


Union Carbide Executives 
Morse G Dial has beer elect 
lirector and «Kenneth H Hann 
his successo 1s secretary 
Carbide and Carbon Corporat 
- uate t ¢ rnell Unive 
rporatiot 


sales staff 


Erwin Groves 


president o rit PB nl been appointed man 

arbon Corporatior awwer of producti and service for Betl 

Hannan a graduat ‘ lehem Supply mpany of California 

School, and a member ! ‘ rpo He is succeeded as manager i ma 

n's | | staff since 1936 r I hinery sales by J. C. Graves, Jr. Erwin 

t the finance department t n | lew position, will manage a newly 
Carbuce n 1946 d t lep 


ry ! cor ' t 1 t tf Bethlehem machmery 


artment vhose tunction ts 


t! ‘ mpany’'s ten 

houses to the 

rnia. Bet! 

' ‘ Steel Corporatio 

VanFleet Appointed Manager > gy tn emacs 

William VanFleet, recently appointed 

stern d n manager t The ator 

rear ( pat ' Engineering Representative 


t hy een ate ith Joins Bethlehem Stee! Export 


1913 ! David ¢ McLaughlin, engineering 


representative for Bethlehem Supply 


mpany at Dallas as taken up new 
representa 


rt Cor 


ties ulhfeld engineering 
Bethlehe Steel Ex 


' 
with head 


qu in New York 
; 


f Penn State 


KINNEY 


PUMPS 
Always Dependable! 


Kinney Heliquad Rotary Pumps are fomous for per- 
formence. One of these HQA Pumps, in petroleum 
service since 1928, was inspected after 2! years 
on the job. It wos found to be good os new, with 
ne sign of weer at any point. Such o record is not 
surprising. A survey mode on 1685 Kinney Pumps 
heving on overoge oge of 9.2 yeors, showed on 
average cost for repoirs of only 1.465% of the 
origina! cost for each yeor's service! Moterials 
pumped included all grades of petroleum products 
from crude oil to asphalt, coke oven by-products 
end tor. Kinney Heliqued Pumps ore clways de 
pendable ond cost less in the long run 


Write for Bulletin 148—the full story on Kinney Pumps 


KINNEY MANUFACTURING COMPANY 


3596 Washington $t.. Besten 30, Mass. 


NEW YORK * CHICAGO + PHILADELPHIA 
Steep helical rotors, 
CLEVELAND * NEW ORLEANS + HOUSTON driven by steel 


t AN . FR . > Sep 
os GELes SAN ANCISCO SEATTLE pocities up te 2100 U. $ 
. 


G 








College, with a B.S. degree in petroleum 
engineering, McLaughlin was first em 
ployed by independent oil and gas well 
operators in northern Pennsylvania. Dur 
ing 1933 and 1934 he was an engimeer 
geologist for the old Venezuela Gulf Oil 
Corporation in the Oficiana and Santa 
Rosa districts of eastern Venezuela. Re 
turning to the United States in 1934 he 
joine i¢ Oil Well Supply Company 
and |i served as sales engineer unt 
1939, wi he entered the employ ol 
Bethlehem Supply Company at Dallas 
Bethlehem Steel Export Corporatio 
January 2 became exclusive export dis 

t d 

I 


tribut ucts if Bethlehem 


Supply ¢ y owne 


} 


subsidiary 


Weston Electrical Engineer 
Becomes Tagliabve Executive 

Employed with Weston Electrical Ir 
strument Corporation, ewark, N. J 
since 1924, Anthony H. Lamb has bee 
president m charge ot 
operations of 1¢ company’s affiliate 
C. J. Tagliabue Corporation 

Credited with 80 U. S. and foreig: 
patents, Lamb is known the world over 
as a pioneer in the field of photoelec 
tricity. He first joined the company as 


an instrument assembler and was suc 


appointed vice | 
t 


cessively appointed senior engineer and 
head of the relay and control division 
For his work in the development of 
special instruments for the armed forces 
during the war, Lamb received a per 
sonal achievement award from S 
Navy. When C. J agliabue Corpora 
tion was purchased | company 
1948, he was appoin assistant chie 
engineer of the parent organization and 


acting chief engineer of the affiliate 


Better Supply of Water 
Promised by New Process 


‘An end to water shortages” as well 
as “accelerated production of basic power 
resources for industry and government” 
are announced as the ‘ tf Horizontal 
Underground Drilling and Ground 
Water, Inc wo firms which recently 
acquired co lof the Ranney horizontal 
Irilling pr 

Maurice » Bergh was elected 
president mpanies and John 
W. Foster, chairmar oard. Direc 
tors include Sylv: ‘ ‘ Ran 
ney, mventor I ) : Aaron 
Schwartz 
gineer 
ently a 
Corpor: 

water 
ess exp ses 
tunnelling un 
ing numbers 
them. It might 
from above 


Magnolia Airco Executives 
M. G. Wicker and H. T. Wadl 


been ele ed v e pre lent 





23 HEATER MANUFACTURERS 
HAVE THEIR CATALOGS FILED 
IN REFINERY CATALOG ... 


Heaters are but one of almost 2,000 different items 


of refinery equipment cataloged in the current Refinery 
Catalog. No wonder Refinery Catalog is the equipment 
bible of men who buy and specify equipment the world 
over. Whatever you buy, whenever you buy, look it up 
in RC. Three hundred and thirty manufacturers have their 
catalogs filed between its covers to help make your buying 


1¢ »b easier 


™REFINERY CATALOG 


THE UNIVERSAL EQUIPMENT GUIDE OF REFINERY BUYERS 


PETROLEUM REFINER 


Gulf Publishing Company Publicati 217 








Dudiey K. Bailey of Weston 
Joins Beedle Sales Staff 
Dudley K. Bailey, until recently a 
member of the sales engineering staff of 
Weston Electrical Instrument Corpora- 
; tion, has joined the sales staff of Beedle 
Broad Equipment Company, the Cincinnati dis 
inted to trict for Weston Electri 
the €Xx} f Union cal Instrument ( orporation’s products 
le Manufacturing Company, Ash Except for a three-year war period 
f malleable iron Bailey had been with Weston since 1937 
in production l 


and and sales 


Union Malleable Exports 
Handled by Bessemer Steel 
141 


app 


isiness 


Bessemer Stee ( rporation 


New York, has 


t I 


beer representative 


ducers 


pipe 


nttings 


Cohw pr 
pipe fittings, steel mpples cast 
‘ ypper bh) Ider 
Stee! Cort ron | 


t 4s a stafi 


Bessemer 


Midwest Piping Manager 
Phil R. Becker has 


manager of the 
Midwest 
Inc. Becker 


of representatives in foreign markets wh« 
will handle all Union Malleable export 
! eir respective areas Frank 
Kafka, Bessemer president, is assisted by division of 


M. B. Wate and Theod A. Platz ce 


been app inted 
welding fittings 
Piping & Supply 


joined the firm's 


busi ales 


ess 


rman mpany, 


How to Solve Gow 


Cooling Water Problems... 


NG « BOILER WATER 


department in 1939 and 
detailing and designing of 
From 1941 to 1945 he 


division, 


engineering 
worked on 
fabricated piping 
was with the welding fittings 
working in engineering and production 
the government on 
allocations and priorities 1945, his 
the 


control and with 


ince 


sales service has been spent in 


welding fittings division 


Eagle-Picher Engineer Named 
To Head Insulation Sales 
The 


sales 


Douglas Via as 
industrial insula 
Oh, 


resignation ol 


manager of the 


Cleveland, and 


ad 


tion department 
the apt 
Walter 
successor has 
announced b 
Picher 
Company. Via 
join the King 
ing & Heating 


pany and Affil 


intment f 
D. Myers his 
} been 
Phe 
Fagle Sales 

will 


Cincinnati, as 5 
managet 
Myers, wit 
Eagle - Picher 
pany tor hive 
formerly 
representative to 
Pittsburgh 
head of industrial the 
New York market f ere spent 


as superintendent « whart Manufac 


was a 
area Myers 


Saies 1 


turing Company, a ur rning Glass 
Company. Myers | 


tour 


emical engi 
Purdue [ 


engineering rhe 


studied 
neering tor years at 
sity and electrical 


at the | 


niver 

vear 
niversity of Louisville 
Hooker Company Promotes 
Two in Technical Sales 

David M 
Miller 
Electro Chemical 
Coleman, wl s witl 


Coleman 
Hooker 
sales staff 
le ve lop 


have been pr 


ment department wi technical 


corresp ndence for all chemi 
als. Miller is assigned to the New York 
City sales area with heaquarters at 60 
Fast 42nd Street 
A graduate chemist of W ester 
Institute, ¢ ier me 
Flectrocl 


Poly 
directly 
mpany m 
ls produc 
ee! 

y group 
vith the 
s study 


asso 


1 
special 


thor as 


Laclede-Christy Director 
B new, vice presid 


M 





Rockwell Manufacturing Names 
Chief Engineer of Division 

I A. Dixon, vice president of Rock- 
well Manufacturing Company, has an 
nounced appointment of E. R. Gilmore 
as chief engineer of the company’s Mac 
nick Division, Tulsa. This division manu 
factures fluid measurement instruments, 
chart clocks and parking meters 

Gilmore has had long experience in re 
search and development of equipment for 
the measurement and control of fluids 
After graduating from Rensselaer Poly 
technic Institute in 1920 he joined Cities 
Service Company in Bartlesville, Okla, 
as a jumior engineer and worked on sev 
eral distribution properties and in vari 
elds throughout the mid 
area. In 1936 he joined the 

equitable meter division of 
Manufacturing Company as a 
project engineer. He 
plant engineer and chief engineer, super 
vising the development of gas, gasoline 
and oil products 

Rockwell Manufacturing Company has 
field progran 
has been directing for the 
data and sta 


ous gas 
continent 
Pittsburg! 
Rockwell 


} 
was successively 


at extensive research 
whic 
past ar is gathering 
tistical mforn n n pertormance of 
equipment to be manufactured by the 


Macnick divis 


Pettibone Mulliken Buys 
Johnston & Jennings Firm 
Pettib ne Mulliken { rp 


ncer 


ration, a 70 
year-old Chicago ¢ has purchased 
The Johnston & 
Cleveland, in 
handling 
gages, swing lin and other tank equiy 

ment. The company will be known as 
The Johnston & 
Isic Pettibone 


Jennings Company of 
luding its Oceco divisior 


vent vaives flare arrestors, 


lennings ¢ ompany, d 

Mulliken Corpora 
of 4710 West 
51. The entire 

fnishe inventor c oducts 


| 


vision 


‘ luding 
Pettibone 
Chicago 


others hi P n 
Mulliken ry “)-acre 
neering and 


pment departmer here 


plant's deve 
latest labora 
modern 


tory and ies, and 
available 
ther 
key engineering and production person 


have been transferred to Chik 


manutas techniques are 


Geor sales manager, and « 


i 
nel 
Sales 


anu 


t tually 


representation continues vir 


inchanwed 


Whiton Machine Appointments 


The Whiton Machine Company, New 
ndon, Contr I nnounced that 
" de 


I 
e company 
urbines 

im charge of 

S. Navy applications 
rly chief engineer of 
any, Boston. He 
lesigns and de 
rbines for the 
. mmmercial 

ce president 

F. Sturtevant 
rate on the re 
turbines for the 


Riordan Elected Treasurer 
Dennis A. Riordan has elected 
Hooker Electrochemical 
rwcceeding John | Bartlett, 
December as treas 


beet 
Treasurer 
TY pany 

was retired in 


cretary 


ruary, 1950 


company since 1924 as accountant, New 
York office, chief accountant and assist- 
ant treasurer 


Duriron Names Two Executives 

R. Merton Shields has been appointed 
Duriron Company, Inc., 
Dayton, Ohio. Shields is a mechanical 
engineer, graduate of Michigan College 
of Mining and Technology, and former 
manager of the Dayton district sales. He 
has been with the company since 1936 

Guy A. Baker, with the company 20 
years, has been named vice president in 
manufacturing. He has been 
the president and secretary, 
of alloy castings sales 


secretary of 


charge of 
assistant to 
and manager 


Union Malleable Opens New 
Warehouse at Fort Worth 

Union Malleable Manufacturing Com 
pany, Ashland, Ohio, has announced 
opening of its new Fort Worth ware 
house to serve customers in Texas, New 
Mexico, Arkansas, Louisiana and Okla 
homa 

Located at the corner of Kentucky and 
Presidio Streets, the warchouse is under 
the direction of Lester Wingard. Sales 
representatives in the area include Lloyd 
Jones, Sherman Keevil, Stanley Stach 
and Pete Wharton 

The U-Brard line of pipe fittings in- 
cludes malleable pipe fittings, steel pipe 
nipples and cast copper solder fittings 








Step No. 1 


Step No. 2 


Free on request. 


Step No. 3 


3-STEP PLAN 
TO SAVE MONEY 
ON CLEANING 


Like every thrift-minded executive these days, you are 
determined to cut your production costs wherever 
possible. That is why Oakite Products, Inc., offers you 
the following 3-step Oakite money-saving plan to help 
you carry out your program of economy. 


CLEANING DRUMS, BARRELS: Use any one of three 
performance-proved Oakite procedures . . 
cleaning; tank-cleaning; 
You'll find cach will help cut costs. Each will make 
possible faster cleaning for quicker rv-use. The booklet 
goes into details. Write for your free copy. 


STRIPPING PAINT FROM STORAGE TANKS: Now planning 
to re-paint storage tank exteriors? To prepare surfaces 
for anti-corrosion treatment? To clean tank for product 
changeover? Then your best bet is specialized Oakite 
cleaning. You'll find facts and figures in booklet. 


SALVAGING TOOLS, OTHER EQUIPMENT: Don’t scrap 
used tools, fittings, valves, chains, other things. Chances 
are Oakite cleaning will make these good as new . .. 
ready once again to go to work for you. What better 
way to make a real substantial saving? Write for in- 
formative booklet. No obligation, of course. 


GAKITE PRODUCTS, INC., 37 Thames St, NEW TORK 6,8. 
Techmcal Service Representatives in Principal Cities of U.S. & Canada 


OAKITE 


Trade Mark Reg. Y. 5. Po. OF 


. machine- 


steam-detergent cleaning. 








PETROLEUM SERVICE DIVISION 








1 Gulf Publishing Company Publication 








Which hat rT vou Wear 
when selecting 
al expansion joint ? 











Maintenance Engineer? . . . 
then you want to avoid 
trouble-makers” You'll save 
work with Badger Joints because 
they respond to thrust quickly 
eliminate wear and tear on adja 
cent equipment No maintenance 
on the joints themselves cither, 
thanks to single tube packless 


construction 


-™ 


Plant Designer? ... 

space requirements are im- 
portant to you. Badger Packless 
Corrugated Expansion Joints re- 
quire no more space than ordi- 
nary flanged fittings 


Metaliurgist? ... 
you'll be impressed by Bad 
gers modern heat-treating and 
forming methods which elimi 
nate structure-weakening stresses 
guarantee long-life, greater 


flexibility 


Treasurer? 
of course you're thinking in 
terms of costs. So you'll be. glad 
to know that Badger Joints bring 
Send today you all these extra features at no 
for new extra cost! 
24 page catalog 
puast off the press 4 
Yes, everybody benefits when Badger 
Directed Flexing Packless Corrugated Ex 
pansion Joints are on the job. So isn't it 


wise to specify them always? 
MANUFACTURING COMPANY 
230-260 BENT STREET 


CAMBRIDGE 41, MASS. 


What About the 
REPUTA TION OF 
THE BUILDER 


A good reputation is more precious than great skill and 
fine quality. Strangely enough, a good reputation cannot 
be bought, nor is it ever offered for sale. It can only serve 
as a bond of human confidence so vital in modern business 
transactions, For seventy years Layne has been building a 
good reputation. The tosk isn't complete yet, nor will it 
ever be. But the job is far enough advanced to be bring- 
ing in many fine orders for Layne equipment and services. 
As a basic policy, it has aided Layne to become a great 
world-wide organization. 

When you buy a Layne Well Water System or a Layne 
Vertical Turbine Pump, you are getting the assurance that 
if Layne equipment does not make good—the Layne 
Organization willl 


DOING THE JOB COMPLETE! 


Layne's planning supplements that of your own en- 
gineers, but Layne's work is complete from the test well 
to the finished, and in operation units—proven in produc- 
tion volume and fully adjusted for the task to be per- 
formed. Such a service is widely welcomed by the Nation's 
greatest—and sometimes smallest cities and industrial 
plants. It is an over-all service that saves time and gives 
universal satisfaction. For further information, literature, 
etc., address 


LAYNE & BOWLER, INC 
GENERAL OFFICES, MEMPHIS 8, TENN. 


BUILDERS OF 
HIGH EFFICIENCY 


yne-Atiantic Co 


' o mn. 
tnternatic saad Wate ¥ Le 
DF. © « peneral Puter Com moony "Ames. ‘lows 
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Kinney Opens New L. A. Office 
Kinney Manufacturing Company on 

March 1 ] pen its new Los Angeles 
ffice at 3942 West Slauson Avenue 


JUST OFF THE PRESS!...new 


VALUABLE 58 PAGE REFERENCE 


American Brake Shoe Opens 
New Houston Sales Office 
An ericatr 


Brake Shoe Company has 
a new sales office at 2620 Maury 
Houston, and 
C. George 
has been ap 
pointed southwester 
sales engineer wil 
resent Brake 
American manganese 
steel f all 
bearing 
ctivities 
Okla 


ane 


George 
since 1939. was 
Carnegie Ili 
A native of Princ 
emical engineering 


University 


Tube Turns to Manufacture 
Welding Fittings in Canada 
Tube Turns f Canada, Ltd whi 
t ion charter De 
ng a plant in Chat 
manutacture , . 
parations are being . ; 
t machinery and 
tee WSULATION 
i Si 85% WAGWESIA V 


wyee SEPURDAOLE Sransane-eenenerate” 


Graver Extends Distribution 
In New Sales Representatives 
ms nia, Me x 
ico and lower fornia, Fred. S. Ren 
ild & Comp Angeles, will rep 


oning ( ™ 


Operating thern Calif 


upment to 
BR 1 

7 kman 
nt the « ™ 
the Buffal 


ll R. Ma 


WRITE NOW 
FOR YOUR COPY! 


Just drop us a note on your 


Ralph B. Carter Company Names 
Wheatley to Okiah K 
Charles Wheatley Con pany, 414 Sout! 


Wetroit Avenue Tulsa, has been named 











letterhead—and we'll gladly send 


PARTIAL LIST OF CONTENTS 

® Heat Saving 

® Digest of Simplified Thickness 
Pipe Covering 

® Reference Table 

® Heat Transfer Data 

® Curve 


representative for Ralph B. Carter Com 
, you a copy of our combined 


pany im ¢ ahom: nd ansas Phe 
Wheatley l | 


tire 


Standards — catalog and engineering refer- 


ence book on heat insulation. 
Address nearest office below. 


Surface Resistance 


Petro-Chemical Barium Agent 
E.quipn 


Petro-Chemical nt Comy 


for 


Flat Surfaces 


Surface Resistance 
for Cylindrical Surface 


® Curve 


< 


® Application Specifications - 
Pipe Covering and Blocks 


* and 17 Other Important Subjects 





mpany 


Pasco 
THE PARAFFINE COMPANIES, INC. 
INSULATION DIVISION 
Son Francisco 19 New York 16 


Manufacturer: of , tten Since 








re Gh’. 


Catite HEAT ENDURING CASTINGS 


to 


DEFINITE 1.2. SPECIFICATIONS 


This Will Assure Uniform Quality and Service 





STANDARD SPECIFICATION NO. 10-38 


Heat Enduring Castings 
For Industrial Furnace Construction 
Grede ‘‘F’’ 
CHEMICAL COMPOSITION: 
(a) The castings shall conform to the following requirements as to chemical composition: 
GRADE “F” 

Chromium, per cent 25.0-28.0 

Nickel, per cent 10.0-12.0 

Manganese, per cent 0.50-1.25 

Silicon, per cent 0.25-1.75 

Sulphur, maximum per cent 0.05 

Phosphorous, maximum per cent 0.05 

Carbon Within limits of Paragraph 4 (c) 
(b) The chemical limits for all other added alloying elements. such as molybdenum, titanium and 
nitrogen, shall be specified by the manufacturer. The material shall conform therewith. 





CREEP STRESS AND CERTIFICATE: 
(a) The indicated creep rate of the material shall not exceed 1% in 10,000 hours when stressed by a 


tensile load not less than the following 
STRESS PER SQ. IN. 
TEMP. °F 1% CREEP IN 10,000 HOURS 
GRADE “F” 

4200 + 

3700 + 

3200 + 

2600 + 

1950# 
(b) Manufacturer shall submit standard creep data and residual physical properties made on material 
of his own manufacture and certified by an ACCREDITED LABORATORY. The chemical analysis of 


the creep test specimens shall be reported, including nitrogen content and any other special alloying 


elements 


TENSION TEST FOR DUCTILITY AFTER HEATING: 
(a) Each heat shall conform to the following requirements as to tensile properties after the specimen 
has been subjected to a temperature of 1400° F. for 24 hours and furnace cooled to 400° F. Test shall 
be made at room temperature 
GRADE “F” 

Tensile Strength, min.lb./sq.in 80,000 
Yield Strength, min.Ib./sq.in 35,000 
Elongetion in 2”, min. per cent 9.0 


Copy of complete specification will be mailed upon request. 


THE CALORIZING COMPANY 


HEAT ENDURING AND CORROSION RESISTING METALS 
CALITE ALLOY CASTINGS — CALORIZED STEELS 


WILKINSBURG STATION PITTSBURGH 21, PA. 


> } r> 
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and Forge, Inc., manu- 
facturers of quality hammer and press 
Petro-Chemical Equipment 
Inc., is represented by J. C 
and Shaw, both 
engineers with experience in 
petroleum and industrial 
Southwest 


Barium Steel 


forgings 
Company, 
Riley, Jr., 
graduate 
the chemical 
field in the 


Honeywell Promotes Martenis 
Manager Sales Engineering 
William W. Martenis has been ap- 


pointed manager of sales engineering of 
Minneapolis-Honeywell Regulator Com- 
pany. He will assist in planning speci- 
fications, approve new developments and 
coordinate activity between the sales 
and engineering departments 

Martenis is a graduate of the Uni 
versity of Minnesota where he received 
bachelor’s and master’s degrees in engi 
He joined the company in 1931 
several the engineering 
lepartment, he was named chief 
promoted to chief 


George E 


neering 
After 


test 


years im 


designer and later 


application engineer 


Honeywell's Sales Staff Is 
Expanded in Seven Cities 


Seven who will 
industrial 
valves ; Brown Instruments 
pyr supplies have been 
named to the field staff of Minneapolis 
Honeywell Regulator Company In 
cluded are Bruno Krause, Pittsburgh; 
Schwarz, Minneapolis and St 
lr. Sabottke, Hartford, Conn.; 
Ryan, East Orange, N. J.: D 
New York; C. Swanson, Detroit 
and M. Cr Cleveland 


additional 
specialize in the sale rt 
controls 
divisior 


men, 
its 
und 


meter 


we 


York Corporation Changes 
In Sales Department Staff 
Willi an R H Eby, who 


hon at Seattle, 


has been 


bran has been ap 
pointed industrial sales manager of York 
rporation’s Pacific district, headquarters 
in Los Angeles. Eby has been with York 
since 1930, following his graduation from 
the Un Arizona with a B. & 
degree in mechanical engineering 

Mason ( art, formerly 
commercial sales manager 

ork, Pa., as sales engineer 
he company in 1946 upon 

University of Ar 


legree 


inager 


versity t 
ert assistant 
will 


m the 


na with an M. | 


ACF Elects New Director 


Igate has been elected a 


American Car and Foun- 
\ graduate of Yale Uni- 
versity, ( was formerly vice presi 
dent of research and development and 
a member of ~ executive committee of 
Palmolive-Peet Company. Dur 

fd War II he was a commander 
Naval Reserve, serving as 
chemical section, production 
of Procurement and 


Robert B. ¢ 
director of the 
dry Company 


wate 


igate 
ing W 
in the U. S 
chiet of the 
branch of the Office 


Matérie 


Limbert Representing Dravo 


(se B I 
has been 


mbert & Company, Inc 

appointed representa- 
Dravo Corporation, Pittsburgh, 
and installation of fabricated 
Territory includes Illinois, Wis 
consin, Minnesota, lowa, Northwest In 
diana, Western Michigan and St. Louis 
County, Mo. Limbert is headed by De 

Witt C. Showers and John D. Purdy 


Chicago 
tive ft 
n the 
piping 


Sale 


February, 1950—A Gulf 





Nooter’s New Plant, 


St. Louis 








View of Nooter Corporation's new plont ot St. Lowis. Under the new nome, adopted because of 
exponsion in scope of service, there will be no change in management, personnel, policies, or 
address of the original company which was John Nooter Boiler Works Company. 


Oil Well Supply Opens 
New Iberia Sales Store 


Oil Well Supply Company, U. S. Steel 
opened a new branch 
New Iberia, La. Manager 
new store, which is located at 
614 Jane Street, is John D. Boggs, Jr 
Boggs joined Oilwell in May, 1947, as 
a storeman in H« Since January, 
1948, he manager at 
Eunice and 


Spencer Chemical Manager 


Spencer Chemical Company has pro 
moted William Schopflin assistant sales 
Industrial Chemical Sales. He 
ympany 1946, 


subsidiary, has 
sales store at 


of the 


yuston 
as store 
La 


has served 
Jennings, 


manager, 
since 


has been with the c 

Maybe it all does 

look prety much 
the same at first 
glance. But when a 


firm has been mak- 


and 


dustrial 


will 


be 
Kansas City, 


was formerly 
Chemical 
executive 


Mo 


Sales 


and 


sales supervisor, 
Headquarters 
offices, 


sales 


New Mexico Oxygen Plant 


Magnolia Airco Gas Products Com- 
pany has opened a new oxygen plant if 


N. M 


Hobbs 
supervised by William Bowhay, 
seTtve a8 an acetylene w arechouse 


The 


new 


Marsh Instrument Manager 


R 


bE 


sistant 


ment 


Barnett has been promoted 


sales manager of 


ww the 


{ ompany, 
P. Marsh Corporation 
zation ft 


past nine 


sales 


ing, a little more quality in the product, a little 


more service and satisfaction to the user. 
JELLIFF WIRE MESH is woven in all ductile metals 
JELLIFF WIRE MESH is woven in all commercial weaves 
JELLIFF WIRE MESH is woven in widths up to 72 inches 


JELLIFF WIRE MESH 


is economical. Every foot runs true to the 
specifications. 


JELLIFF WIRE MESH 


is a quality product and has been for 70 
years. You can depend on it. 


Write today for full details about 
JELLIFF WIRE MESH, JELLIFF 
WIRE-MESH PRODUCTS, and 
JELLIFF’S CONSULTATION 
SERVICE on wire-mesh engineering. 
Address Department 16. 


Publishing Company Publication 


Marsh 
affiliate 
With the 


years in 


ot 





DIPPING BASE 


. 





44 uSaw alm 
7 
. 


5 


LEKTROMESH 


THE C. O 


JELLIFF 


MANUFACTURING 
te ete 2 ee 
SOUTHPORT 


wee 


cio0oTM « 


° #€s, 
’ 


CONN 


> 
steaint 





In- 


plant which is 
will als@ 
point 


ase 
Instrue 
Jas, 
organi« 
a sales 


WIRE MESH 


ing wire mesh for 70 years man and boy, there’s 
bound to be a little more to it than meets the eye 
—a little more know-how in engineering and weav- 


aUimM Bons 


riurers 














VISCOSITN 
means 


nothing 
to the 


SIER-BATH 
SCREW PUMP 


Alse Manvtecturers of Sier- Both 
Geer Couplings and Precision Geers 


Sier-Bath 


FOUNDED 1905 


GEAR and PUMP co... Inc 


9249 HUDSON BLVD. NORTH BERGEN. NJ 


Sk 


Sheffier-Gross Firm Admits 
Sales Engineer as Partner 
( Ke eth Fisher has been adn 
Sheffler-Gross Company, sales engi 

is a general partner. Fisher 


t} 
ec 


Fisher 


assemblies 


Jerguson Gage and Valve 
Names Ford Vice President 


la \ , . 





CATALYSIS 


Inorganic and Organic 


By SOPHIA BERKMAN. JACQUE C. MORRELL 
and GUSTAV EGLOFF 
Research Laboratories. Universal Oil Products 
Company) 


x 


CONTENTS 
The Phenomenon of Catalysis 
Adsorption and Catalysis 
Heterogeneous and Homogenous Catalysis 
The Activity of the Catalyst 
Inhibitors in Catalysis 
Promoters and Poisons in Catalysis 
Carriers in Heterogeneous Catalysis 
Catalytic Reactions in Inorganic and 
Organic Chemistry 
Physical Conditions in Catalytic Reactions 
Classification of Catalysts with Respect to 
Type of Reaction 
Catalysis in the Petroleum industry 








Send orders to 


The GULF PUBLISHING COMPANY 


?. O. Drawer 2608 Houston, Texas 





BUY LESS 


... the best 
costs so little 


CM HOISTS AND PULLERS 
are ruggedly constructed 
to give you years of trouble- 
free service. Yet they ore 
vunvevolly light...easy to 
jhondle becouse they are 
constructed of the strongest 
alloys of steel and alumi- 
num Equipped with famous 
Herc-Alloy flexible, welded 
alloy steel chain 

@ Capacities from & to 
10 ton. 

@ I-ton model weighs 
only 35 pounds 

@ 96% efficient—easy to 
operate 

© Lifetime lubricated. 


Y) 
K 


\ PULLER 


@ Capacities \, 1%, 
3 and 6 ton 

@ \-ton model 
weighs only 13 Ibs 

@ Lifts or pulls ot 
ony angle 

@ Lifetime lubricoted. 


Write for catalog 
end name of your 
nearest CM deoler 


CHISHOLM- MOORE 


HOIST 
CORPORATION 


SEWERAL OFFICES AND FACTORIES TONAWANDA WY 
LES OFFICES New York + Chicago « Cleve 4 


pT a ate ee 


29, No 2 
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Marley er Heads 
Merchandising Sales Group 
Robert L. McFadin with the company 
since 1948, has been named manager ot 
the merchandising sales department of 
The Marley 4 
pany, Inc, and 
AMMONIA transterred tot 

main offices u an 
sas City, Kan or J 

(REFRIGERATION the past year hac p 

GRADE) been m charg ‘ - £ AT LO S S 

merchandising sales , 
in New York, and : ' o a 
now will have charge in your boiler system eee 
of such sales tor the 


entire organi 


McFadin attended | 
Wisconsin l niver : 
sity, and atter a 
” iM he« 
period in t Air McFedia 


Corps resumed his 

studies at Michigan College of Mining BRAND 

and Technology, receiving his engineer 

ing degree there. He has worked for GAUGE GLASSES! 

Carrier Corporation and, W. T. Grant : 

Company, the latter as engineer m ; 

charge of air conditioning When leakage occurs 
through faculty gauge 


Rockwell Instrument Unit glass connections, you 
From Pittsburgh to Tulsa lose steam. Youlose heat. 
Rockwell Manufacturing Company has Standardize on 
moved the maim part of its instrument PYREX and CORNING 
manufacturing fa lities from Pittsburel brand gauge glasses. 
to its Macnick division in Tulsa, Okla : 
Products invol) the orthce meter Accurately made for 
integrator and rel; d parts. The move accurate fit and faster 
is said to be in keeping with the com b installation. Accurate 
paws —= yt \ ee ts ——— ' dimensions mean longer 
ty a or pees life, fewer strains. 
vhen other ctor elating to manutac J " 
rine make it practical to do so j High chemicol resist- 
Other pr cts manufactured by the ance and hardness keep 
per 16 subsidiaries and divisions of PYREX and CORNING 
m tere. a id — te itable brand glasses from 
me sa ul t re water at ° . 
ne , adie clouding for long peri- 
valves; Delta elt mect r ods of service. 
cent and Multi I 
we rk ne 
meters is 
Rockwel 


1 nct 
} 


DIRECT SERVICE 
FROM 
PRODUCING POINT 
TO USER IN 


TANK CARS 


and 


CYLINDERS 





ardware 


rass castir 


Discuss contract Laclede-Christy Products 


Available from Canada 
shipments or Laclede-Christy mpany 
efracte , “Ovenen. Was 
spot orders with aed 


Call your necrest 
Warehousing Distri- 
butor. He stocks 
PYREX brand prod- 
ucts . » tubulor 
gouge glosses, sight 
glasses, oll cup and 
lubricoting glasses, 
MACBETH brand 
flat govge glosses. 


* 
* 
* 
~ 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
+ 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
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Houghton Laboratories Enters 
The Manufacturing Field 


SPENCER CHEMICAL Houghton Laborat ries, Ine. of Olean . @) o | ! | G 


COMPANY a “s pens poe anaes 
Sits tna Big eens CFASS WORKS 
Kansas City 6, Mo es 

CORNING, N.Y 


I hruary 





storage tanks, refinery equipment, elec- 624 East Third Street, Tulsa, has been 

tro plating racks, oil pipes, « hemical named a certified service shop for Allis- 

equipment, ete F Chalmers motors and controls in Okla- 

- CARBON H ughton has built a me . plant and homa, east of and including Kay, Paw- 

UL and age Rar ilities in which Hysol prod nee Creek, Okfuskee, Hughes, Coal, 
ucts will be tested under all pe ssible : , Pp 

conditions, according to Russell Hough Atoka and Bryan counties : 

president C. G. Smith is president, and J. ¢ 

Milligan, secretary and treasurer of the 


New Allis-Chaimers Shop Tulsa company, which was organized 


The Smith-Milligan Electric Company, in 1927 





Oakite Representatives Hold Meeting 








The sulfur content 
of oils, waxes a 
greases ts an impor- 
tant measure of the 
value and quality 
of the product. 


Whether the de- 
sired sulfur content 
be high or low, it 
is «6©mecessary to 
know exactly what 
amount ts present. 


The combustion 
method offers a 
rapid and sure ‘ 

onenen oft canmmaltie OAKITE REGIONAL MEETING—Highlighting Ookite Products, Inc.'s recent technical sales meet- 
ing sulfur in the ing in New York, were reports by company research chemists and service engineers on latest trends 
wide range of per- in cleaning and related procedures designed to assist industry in combating rising production costs. 
centages and me- Also reported were new materials for the company during 1950. 

terials encountered <~— Shown here are field service representatives trom the company’s Canadian, New England, New 
in the off and York, and Philadelphia sales divisions. Similar regional conferences during the past two months have 
grease field included representatives from Chicago, Cleveland, midwestern, Milwaukee, St. Louis, and southern 

divisions, and from the north Pacific, south Pacific and southwestern territories 

The Dietert-Detroit Sulfur Determinator 
embodies the correct principles of the 
combustion method in a simple, rugged 
and convenient form. Complete analysis JUST PUBLISHED! 


can be made in less than five minutes 


Carbon determinations on organic com 4 ° 
pounds are being 
made in as little as 


two minutes with the 
Dietert-Detroit No HENR 

3003 Carbon Determi By ¥ W. LOHSE 
nator Sonsulting Chemist, Fellow of the Royal Society of Arts 


“anadian Institute of Ch tr rican Chem 
This method can be . = 0 ee eee , < 
applied to any petro- : 
leum product. One CONTENTS 
example of the use Chapter I. Brief History of Catalytic Chemistry 
fulness of this method Chapter Il. Catalytic Theory 
is the analysis of Chapter Ill. Nature and Properties of Catalysts 
cracking catalyst for Chapter IV. Specific Types of Catalytic Reactions 
carbon content Chapter V. Industrial Catalytic Reactions 





ety; American Assn. for Advancement ence 





Leading oil com- This book aims at a factual present 
panies* are taking underlying principles of catalytic pl 
advantage of these the application of catalytic reactions in 
versatile, time-saving processes 
determinators. Write Particular attention has been paid to the presence 
, - , 
to Dept. P-2 for de of impurities in catalytic reaction systems, and to the 
tailed information on role of traces of other metals in silver, copper, iron 
how you can apply nickel, etc. used as catalysts 
rapid carbon and sulfur analysis to your . = 
problems A separate section has been devoted to each of 
the various types of catalytic reactions. The nature 
and properties of catalysts, specific types of catalytic 
*Two typical esers— > THE SHELL O1L COMPANY reactions, as well as industrial catalytic reactions 
( THE PURE O1L COMPANY have been discussed in detail 
Many clear illustrations will help in the under 
standing of little understood phenomena 
471 pages fully illustrated $8.50 
SEND ORDERS TO THE 


GULF PUBLISHING COMPANY 
P. O. BOX 2608, HOUSTON TEXAS 


CONTROL EQUIPMENT 


9330 ROSELAWN * DETROIT 4, MICH, 
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Casper, Wyo., Company Named 


Orbit Valve Representative = REFINER CLASSIFIED ADS 


resentat I ir The Great Western 
~ panenepgagnighel come he sreat — RATES for Classified Ads are $& per column inch. Minimum size one column inch. In emaliest 
' 
lassified 


Company & Casper, Wyo, has been type size, figure 60 words per inch. Situations Wanted $4 per column inch. All ¢ 

appointe dt repre payable in advance. Ten percent discount if three or more insertions are ordered at same time 
sent Orbit Valwe COPY DEADLINE is 25th of month preceding date of issue. Send copy and checks to: Classified 
Company pr ducts Ad Department, Petroleum Refiner, P. O. Box 2608, Houston 1, Texas 

in the Rocky Mou ae. oo ££ .@® C2 oe ie oem oe. Wee ee ee 
tain and Canadian oil ’ 

helds 


Maintaining an of 


fice and warchouse 


in Casper, the com- Executive Director of Technical Operations 


pany serves the im 





lustry wit! ) 1 
tion and r nit 
cape an NEEDED 
tured by W { 
ris Manuf; 
Company A multi-division corporation operat manufacturing, including process de 
Block Compa: Mitchell ing in the hydrocarbon and silica fields velopment and industrial engineering 
Orbitt Vah wat all of Tulsa seeks an outstanding man to direct its Our operations are varied and com 
production, enginering and research plex. Our record of growth and prog 
Arthur Schwarz Appointed ac ——. , - ress is outstanding. We are interested 
e wiil have full responsibility for in further diversification along related 
Nooter Sales Executive plant design, engineering and construc lines with the result that our future 
Nooter Corporation of St. Louis has tion, and the evaluation and control growth potential is excellent, 
announced the appointment of Arthur of beth long and short-term research Salary is commensurate with the re 
Schwarz as vice president in charge of projects through laboratory, pilot plant, sponsibility of this top level executive 
sales. Schwarz has been connected with process and general engineering stages position, Applic ations will be treated 
the firm since 1935. Robert J. Ryan is In staff capacity he will also serve as in strick confidence and will receive 
executive vice president; S. (¢ Tracy senior executive on matters relating to immediate consideration. 
lent and treasurer; and H 


vice pres eT 
Frith, vice president and superintendent Address: Box 163-R, c/o Petroleum Refiner, Houston, Texas 





Sales Personne! Transfer 

General Refractories Company, Phil 
adelphia, has made transfers in sales 
personr el as follows: Wilham ( Noble, SALES ENGINEER centrifugal pumps 
from the estimating department to the or New York and Chicago. Must be 
Philadelphia district sales office; Karl ’ experienced in this line 
E. Spaeth Jr. from the New York ware- ri ull rsonal and selling history We Have to Offer: 
house to the Pittsburgh district sales of ary, « and commission. Strict 
Hilt Pump Co 





Thirty years of successful selling 
in Western New York Penney! 
vanta Ohio Weat Virginia and 
Kentucky: all experienced and able 
personnel; technical knowledge and 


f HELP WANTED pr en saleemanshiy oll refinery 
. " ¢ hemical plant and gas industry 
All around pra sl refinery engineer or ontacts. We are intorested In rep 








’ ber two U. & comps i tritis 

num r tw man mpany in Br t resenting ompany whose products 
are applicable to abowe industries 
A idreas Hiox 160K, c/o Petroleum 


“ue finery, gener ar excellent fu Refiner, Houston, Texas 
ture, replies a on fidential Address 
n | . Box 162K ‘ troleum Refiner, Houston 


Texas 


Colony, t ~ llars salary © assist Man 


ager in super on terminal and aemall re 

















hee; and hat A. Stephens from the 
New t warehouse t the Phila 


cle Iphia distr sales office 


Company Office Moved 

Seventeen Charlton Avenue, West 
Hamilton, Ontario, is the new location 
of R. D. Travers Company, Canadian 
representative for Cambridge Wire Cloth 
Company. Former headquarters were at 
South Hamilton, Ontario 


— bor + = a Sane ; If you need condenser or heot ex- 
ago on! as orpora - - 
tion of America, heat processing engi- changer repairs in a hurry call us. We 


nd mony hy as specialize in fast, high quality work. 


neers, 18 now toca 


t 
ington Boulevard, ( 


25 Years Successful Experience 


Stora Classics aero 


Jor just 3000 members, a volume of ul 
~~ matchiess beauty and content every G 
two months at $3.75 books that are 

winning awards for their format! lus 

trated by famous artests. Send for free 

brochure 


STORY CLASSICS, Dept. CB, EMMAUS, PA 


1 Gulf Publishing Company Publication 





* The asterisk preceding name of adver- 

tiser indicates that detailed data on prod- 

ucts and services of the firm will be found 
in The 1950 Refinery Catalog. 
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in the February, 1950, issue of 
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For STRENGTH in FRACTIONATING COLUMNS 


HERCULOY 


hae 


no es 


Fractionating column, 108' 6" high, 78" 1. D., fabricated out of Revere's Herculoy 
by the Wyatt Metal G Boiler Works, Houston, Texas. 


RACTIONATING columns need strength, because of 
their height, and also because they often must resist 
considerable pressure. They also must be immune to attack 
by the fluids and vapors involved in the fractionating process. 


Such specifications of the chemical industry spell Hercu- 
loy. This copper alloy is Revere’s silicon bronze, a remark- 
able metal with the corrosion resistance of copper, and the 
strength of mild steel. Herculoy Alloy No. 420, for example, 
hes a tensile strength of 94,000 psi, for sheet in hard temper, 
and 60,000 psi, soft. It can be readily welded by any of the 
commercial methods. 


The illustration shows a giant column made of Herculoy 
by the Wyatt Metal & Boiler Works, Houston, Texas. 
Fabrication: welding by Heli-arc method, using Herculoy 
420 welding rod. The column stands 108’ 6” high, and 
the inside diameter is 78”. 

Publishing ( 


1 Gulf m par 


It is a pleasure to report that more and more Herculoy 
is being used by fabricators for the refining and chemical 
industries, not only for fractionating columns, but also for 
tanks, pressure vessels, and other applications in which 
strength and corrosion resistance are vital. The Revere 
Technical Advisory Service will gladly collaborate with 
you on Herculoy, which is made by Revere not only in sheet, 
strip and plate, but also in rod, wire, tube and forgings. 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, New York 


, & 2 
Chicago, Ill; Detrow, Mich 

New Bedford, Mass.; Rome, N. Y 
Prinapel Cites, Distributors Everywhere 


Mills: Baltimore, Md 
Riverside, Calif 


Los Angeles and 
Seles Offices in 


229 
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For highest uniformity of catalyst 


characteristics -- 


DAVISON FLUID SYNTHETIC CRACKING 


CATALYST.... 


P ae More and more leading refineries are standardizing on Davison 
cools ution DA-1 as the synthetic cracking catalyst known to them to give the 
Davison offers you maximum efficiency and economy in operation. DA-1 is available 
racnuTies—Pi : as... F-1, FINE GRIND; C-1, INTERMEDIATE GRIND; C-2, 
tebereHaars ated COARSE GRIND... all produced under close laboratory control 

in Baltimore and Cincinnati ‘ ‘ oe as . : . 
to maintain the high standard of uniformity in physical, chemical 

assure you of tast service - oie : ? ; . 

. and catalytic characteristics . . . your assurance of maximum 





from established sources. 


EXPERIENCE—You receive 
the benefits of our experience For special processes, Davison can place at your service an experienced staff 
. lant ? clusively to the devel t - 
as the oldest producer of fluid end « modern, new plant devoted exclusively e development and pro 
duction of custom catalysts in granulated, powdered or pelleted form. 


catalyst utilization. 


synthetic cracking catalysts. 


SERVICE — Davison service 


includes new and expanded 


WRITE FOR INFORMATION AND SPECIFICATIONS 


facilities for catalyst evalua- 


tion and trouble-shooting THE DAVISON CHEMICAL CORPORATION 


gress tharagh (domi fils BALTIMORE-3, MD. 














Designed by and built for 
Hudson Engineering Cor- 
poration for the Regie 
Autonome des Petroles plant 
at St. Gaudens, France 
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AVAILABLE 
FOR IMMEDIATE 
DELIVERY 


in design 
in effectiveness 
in economy 





MSDONALD 


LOADING ARM ASSEMBLY 


(Plate 214——Size 3’) 


Balanced Design, Special Features, Bring New Efficiency to Loading 


A DESIGN FOR TROUBLE FREE LOADING 

SWING JOINT FEATURES ARE EXACTLY THE SAME 
AS OUR WELL KNOWN MASTER SERIES — CON 
CENTRIC DESIGN 

RANGE—7 ft. closed to 11 ft. extended—measured from 
center line of riser 

DIVIDED COUNTER-WEIGHTS—cannot strike riser 

SOLDERLESS JOINTS on entire brass slide sleeve assembly 

~assures easy replacement and stronger construction 

BOLTED STUFFING BOX on slide sleeve—easily adjusted 
and repacked—oversize bearing area assures easy 
operation 

FELT WIPING GASKET—easily replaced—keeps slide 
tube clean—increases life of tube and packing 


ALUMINUM OUTBOARD SWING JOINT—concentric 
design—drop tube hangs vertically 


DETACHABLE HANDLE—operates slide sleeve and drep 
tube. 


SHOCK-PROOF LOADING LINE VALVE equipped with 
effective VACUUM BREAKER. 


Write for prices and further details of the new McDonald 
Loading Arm Assembly. 


A. Y. MSDONALD MFG. CO. 


The Home of the Swing Joint 
DUBUQUE, IOWA 
There's a McDonald Branch or Distributor Near You 


M£ DONALD | 





